Full Volume STEM Lab Unit

and division while solving problems
and justifying solutions.

fluently

: Standard -
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
5.6B y e The student uses metacognitive skills i Students will read the Full Volume Game Manual in order to learn the rules of the game.
English Language 6.5B Comprehension skills: listening, to both develop and deepen Generate questions about text before, Before reading the game manual, they will watch a video briefly introducing the game
56,7,8 speaking, reading, writing, and : during, and after reading to deepen . .
Arts and Reading ggg thinking Using multiple texts. comp‘rehenswon of increasingly understanding and gain information anddscon’r]\g G'I'h\s w’w helpI students to generate questions that can then be answered by
. i complex texts. - reading the Game Manual.
Developing and sustaining " . Throughout the Lab, students will watch and listen to Learn videos to learn about the
Engish Language | ¢ 7 g ? 12 foundational language skills: ;‘"e student develops oral language |Listen actively to interpret a message, ask | £, '\i5lume game, coding the robot, and using sensors in their code. They will ask
7, h " - . rough listening, speaking, and clarifying questions, and respond e " ? . .
Arts and Reading 8.1A listening, speaking, discussion, discussions. appropriatel clarifying questions of their teacher and other students and use the information to help
and thinking--oral language. } pprop! V- them practice and compete.
Developing and sustainin Participate in student-led discussions by Students will discuss elements of their code and game strategy with their teammates,
English Language foundal’?ongal language skﬁ\s' The student develops oral language | eliciting and considering suggestions from  |and ask questions about how each should be changed after each test. Students will
A and R 6 6.1D oG K = isqion, | through listening, speaking, and other group members, taking notes, and |support their assertions in these conversations using data from previous testing, to offer
9 and thirg|ll<inz--oralg\language ' discussion. identifying points of agreement and viable arguments and critique the reasoning of others through data-driven decision
i disagreement. making practices.
Developing and sustaining As students read the Game Manual and watch the Learn videos, they will learn about
English Language 6 6.2B foundational language skills: The student uses newly acqulred Use context such as definition, analogy, and [new words and definitions of those words in the contect of the game. They will use the
Arts and Reading ) listening, speaking, reading, vocabulary exp les to clarify the meaning of words. definition provided as well as the context of those word and use them in context as they
writing, and thinking--vocabulary. _ _ practice and compete in a Skills Match.
English Language 6.5A Comprehension skills: listening, thoi:‘“gz";;se:nmdiggoge:mve skills Establish ose for reading assigned and Students will read the Full Volume Game Manual in order to learn the rules of the game.
Ar%sland Regaud\gg 6,7,8 7.5A speaking. (eading. iwri(mg. and mpreh: ‘V‘ ‘uﬁ of i P ™ ', ,plir‘:e ts. ing 19 This will help students learn the details of the Full Volumg game and understand the
8.5A thinking using multiple texts. com;\ex texts. . larger goals of the game as well as the small details within the game.
) 6.6E Response skills: listening, The student responds to an. Interact with sources in meaningful ways | During the Lear section of the Lab, students will watch direct-instruction videos. They
English Language ’ S " increasingly challenging variety of " ' e h of the Lab, §
Arts and Read 6,7,8 7.6E speaking, reading, writing, and sources that are read, heard, or such as note taking, annotating, freewriting, |will take notes on those videos in their engineering notebook so that they can use the
ing 8.6E thinking using multiple texts. vwe‘:ued ’ ’ or illustrating. information later in the Practice and Compete sections.
English L. 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- D_unngp(hetl__earn,dpéic(:::e, and ((;o;r)pel(i 5&?‘0"5 ?‘f eac(h Lesson.‘studentgs W'"fbe
A and Reagoe | 6,7,8 7.12A speaking, reading, writing, and | term and sustained recursive inquiry | guided questions for formal and informal [ 9El PrAcieS SC She SAGT S8 IEEES BT REY I L8 10 GOTEAE AN
's and Reading 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry coqmugglyéfjvayiy uild and code their robots to clear cubes fro e Fle creasingly
. . . Students will document their game strategy and project planning in their engineering
. 6.12B Inquiry and research: listening, The student engages in both short- A § y . .
E:ngshsa’:‘;a;g:;ge 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry Develop and revise a plan. E\Qlt‘leallmfak:sa::amrr:glhn o(:)rf?moelrrx‘t‘s'ér: :Zs:gl\;rs:ﬁzg:c:%np[gl;ﬁs ;‘hdelé;'tv'a";j;g(‘;'; and
9 8.12B thinking using multiple texts processes for a variety of purposes. P Jumping off p 9
will their plans for iteration as well
Developing and sustaining Students will discuss elements of their code and robot design with their teammates,
English Language foundational language skills: Engage in meaningful discourse and Engage in meaningful discourse and provide |asking questions about how it should be changed after each test, and incorporating
A and R 7 71D listening, speaking, reading, provide and accept constructive and accept constructive feedback from constructive feedback from the group. Students will support their assertions in these
9 writing, and thinking--beginning  |feedback from others. others. conversations using data from previous testing, to offer viable arguments and critique
reading and writing the of others through data-driven decision making practices.
Developing and sustaining . o . [ : Students will discuss elements of their code and game strategy with their teammates,
9 o Participate collaboratively in discussions, " ¢ o
English Language ipunqatlonal Iar\guage skills: The student develops o(al language plan agendas with clear goals and and ask questions about hpw it should be changed after each test. Sludents‘wnl .
Arts and Read 8 8.1D listening, speaking, reading, through listening, speaking, and " L document these conversations, and the rationale for iterative changes to their projects
ing o S deadlines, set time limits for speakers, take . . . .
writing, and thinking--oral discussion. notes, and vote on key issues and robots in their engineering notebooks, and will use that evidence to help come to
language " within the group.
The student applies mathsmatical In order to code the robot to move around the Field to collect and score Blocks,
process standards to solve problems o " H
Mathematics 4 4.7D Geometry and measurement involving angles less that or equal to Draw an angle with a given measure students will need to calculate and use angle measurements in their VEXcode 1Q
projects.
180 degrees.
e student applies mathematical In order to score their Driving Skills and Autonomous Coding Skills Matches, students
The student appl thematical In order t their Driving Skills and Auts Coding Skills Match tudent:
process standards to develop and use |Estimate to determine solutions to will need to write out and solve a problem using both addition and multiplication. They
Mathematics 5 5.3A Number and operations strategies and methods for positive mathematical and real-world problems will need to multiply the number of Blocks scored in a Goal by the score per Block,

) P rational number computations in order |involving addition, subtraction, multiplication, | multiply scores for all Uniform Goals, multiply the number of Red Blocks removed from
to solve problems with efficiency and | or division their Starting Pegs, and add up all of these scores as well as the other scoring elements
accuracy. as determined in the Game Manual.

6.1A The student uses mathematical y i ; " ; .
" Apply mathematics to problems arising in Students will apply mathematical concepts to driving and coding Byte to navigate the
Mathematics 67,8 ;12 Mathematical Process Standards pmr:(c;s;:zég‘auc:;euz‘::gi:;monstrate everyday life, society, and the workplace; Full Volume Field, score game objects, and calculate match scores in each Lesson.
Use a problem-solving model that
6.1B The student uses mathematical incorporates analyzing given information, Throughout the Unit, students will use the engineering design process to identify the
Mathematics 6.7.8 718 Mathematical Process Standards | procasses (o scauire and deronstrate |ormulating a plan or strategy, determining a |goal of the task and the criteria and constraints, formulate a plan, come to consensus
T 8.1B pma(hemanca\ ur?ders(andin solution, justifying the solution, and about a solution to try, and test their solution in order to gather data used to continue
9 evaluating the problem-solving process and |the engineering design process for the next iteration.
the r of the solution;
e ot In Lesson 3 and 4, students code the Arm on Byte. They leam about using the Device
6.1C The student uses mathematical g . : . Info on the VEX IQ (2nd gen) Brain screen and using that as a method for determining
Mathematics 6,7,8 7.1C Mathematical Process Standards |processes to acquire and demonstrate ":zlm?rl:)gr);‘:rs‘(:F&rgg‘rli‘;}sgzézczggue& how far to spin the motor in order to have the Arm raise and lower, and apply those
8.1C mathematical understanding numbe rg n r riate, t N v values to create a project that moves the robot around the Field as intended, in order to
p‘r‘obl:m:_e 'Se as appropriate, to solve accomplish the unique tasks presented by the game Field.
ommunicate mathematical ideas, roughout the Unit as students prepare for Skills Matches, they will need to describe
C icate th tical id Thi hout the Unit tudent: for Skills Matches, th ill d to d ib
6.1D The student uses mathematical reasoning, and their implications using their code or driving strategy in their engineering notebook. They will use diagrams,
Mathematics 6,7,8 7.1D Mathematical Process Standards | processes to acquire and multiple repi including symbols, |path plans, written explanations, and more to communicate their strategy. After testing
8.1D mathematical understanding diagrams, graphs, and language as the strategy, they will record results in their engineering notebooks and compare how
appropriate the plan related to the results. This will inform their future decision making.
6.1E The student uses mathematical Create and use representations to organize, Afst;“fe[“stfes‘l:‘hg:’ I‘:"’Jec‘s in the Practice 5“';"'1"" ‘*r‘ey will need ‘°t’e§°’°l'n“l‘f results
Mathematics 6,7,8 71E Mathematical Process Standards |processes to acquire and record, and oftheir practice © - P ey are 0 begin by
. sketching the Field and planning their driving or coding path. After each trial, they will
8.1E mathematical understanding ideas; "
record any changes to their strategy or code and why they made that change.
. In order to score their Driving Skills and Autonomous Coding Skills Matches, students
T:\Oeczlsusd;r:"zzrzg:igzlr:eer::ntltcaI will need to write out and solve a problem using both addition and multiplication. They
Mathematics 6 6.30 Number and operations D o btraction. mitoiaation. |Add, subtract, multiply, and divide integers | will need to multply the number of Blocks scored in a Goal by the score per Block,
- P o divialon while soin problemé fluently multiply scores for all Uniform Goals, multiply the number of Red Blocks removed from
and justifying solutions. 9P their Starting Pegs, and add up all of these scores as well as the other scoring elements
. as in the Game Manual.
T:‘;Z;usdse{:nzzeg:S(;:-:":-Zr:::tcaI In order to score their Driving Skills and Autonomous Coding Skills Matches, students
Mathematics 6 6.3E Number and operations demon subtraction m:l)ltiplica(ion Multiply and divide positive rational numbers |will need to write out the statements to calculate the Height Bonus for each Fill Level

attained across the three Goals. They will need to also do multiplication problems to
determine the points earned for each Block scored in a Goal.




Tug of War STEM Lab Unit

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
English Language 6.1A E:i\;\zl:gg:\gaﬁ:?\ s::kzr:{(\ﬁs. The student develops oral language Listen actively to interpret a message, ask | Throughout the Lab, students will watch and listen to Learn videos to learn about force,
9 guag 6,7,8 7.1A ound \guage skills: through listening, speaking, and clarifying questions, and respond center of gravity, gear trains and more. They will ask clarifying questions of their teacher
Arts and Reading listening, speaking, discussion
8.1A and thinking.oral finguage. | dIS0Ssions: appropriately. and other students and use the information to help them practice and compete.
Developing and sustainin Participate in student led dlscusslons by Students will discuss elements of their robot design with their teammates, and ask
. ping 9 The student develops oral language | eliciting and from about how it should be changed after each test. Students will support their
English Language foundational language skills: . . .
6 6.1D through listening, speaking, and other group members, taking notes, and assertions in these conversations using data from previous testing, to offer viable
Arts and Reading listening, speaking, discussion, " "
and thinking--oral language. discussion. identifying points of agreement and argur_nen(s and critique the reasoning of others through data-driven decision making
disagreement. practices.
Enalish Lan 6.6E Response skills: listening, I‘Zf 5'““"‘3"" ’is“’l"""d‘s"“’f"ﬁ o of Interact with sources in meaningful ways | During the Leam section of the Lab, students will watch direct-instruction videos. They
Ar?s sand 13::%5 6,7,8 7.6E speaking, reading, writing, and so ?caess I%glcar: :ea% rg|eaardegr such as note taking, annotating, freewriting, [will take notes on those videos in their engineering notebook so that they can use the
ing 8.6E thinking using multiple texts. we‘:Ned v v or illustrating. information later in the Practice and Compete sections.
6.6H Response skills: listenin The student responds to an In the Conclusion Lesson of the Lab, students will participate in a Debrief Conversation
English Language 6,7.8 7.6H s ea?kin readiﬁ wrilmg' and increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
Arts and Reading "0 son thinking using muliple toxts sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
: viewed. T the conversation they will use vocabulary learned from the Lessons.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- :r;iz:ﬁng;:‘%gn;h?égiig ‘!:&'g;e:;? I;ir:'fgst:;gets I‘INI':Z the;rnt;i:::?geDaunr;ng
Ar% g d Rgud g 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  [guided questions for formal and informal Chall N ctis : N that th P! il t ! | additi ! ) Wi i g"" ' Pract th
s and Reading 8124 |inking Using muliple tots. | processes for avariety of purposes. | Inqury Challongs aciiiesthal ihey wil use 0 general adiional questions for inuiy. a they
Enalish Lan 6.128 Inquiry and research: listening, | The student engages in both short- rs'gdf"'zg”":]dgc;mf:‘ ‘“;;’ iﬁ;asn:” ci:f‘"fgmg the gia;;'f:"'na?:i"%:ef“: tg e
Ar?ssandi;?g:;ge 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry | Develop and revise a plan. :h: 3} a_" :ei:hg'r gn'l':lalar:;s asea pr?\ no offe ;E?m ree':ongb:seed gn (oe:(':oasﬁd
ing 8.12B thinking using multiple texts processes for a variety of purposes. y Wit uS: ir initial pl Jumping off poi VISt ing
data collection, and will document their plans for iteration as well.
Developing and sustaining S(udems will dISCLISS elements of their robot design with their teammates, asking and
English Language foundational language skills: Engage in meaningful discourse and | Engage in and provide about how to improve the robot after each test, and |ncorporat|ng
s Juad 7 71D listening, speaking, reading, provide and accept constructive and accept construciive feadack from constructive feedback from the group. Students will support their assertions in these
s and Reading tel 2N, v " Y < e
writing, and thinking--beginning  |feedback from others. conversations using data from previous testing, to offer viable arguments and critique
reading and writing the reasoning of others through data-driven decision making practices.
English Language 7120 Inquiry and research: listening, | The student engages in both short- | Use an appropriate mode of delivery, During the Practice and Compete sections, students will record their results and any
Ar?s and Regad\% 7,8 8.12J speaking, reading, writing, and term and sustained recursive inquiry | whether written, oral, or multimodal, to iterations on their designs. They will use this data in the Wrap Up Reflection of each
9 3 thinking using multiple texts processes for a variety of purposes. present results. Lesson as evidence to support their self- it
Developing and sustaining Students will discuss elements of their robot design with their teammates, and ask
) foundational language skills: The student develops oral language || 2ricipate collaboratively in discussions, | o octiane about how each should be changed after each test. Students will document
English Language ound. X " plan agendas with clear goals and
Arts and Readin: 8 8.1D listening, speaking, reading, through listening, speaking, and deadlines, set time limits for speak tak these conversations, and the rationale for iterative changes to their robots in their
g - e 3 peakers, take
writing, and thinking--oral discussion. notes, and vote on key issues engineering notebooks, and will use that evidence to help come to consensus within the
language N group.
Use a problem-solving model that
Mathematics 6,7,8 7.1B Mathematical Process Standards | processes to acquire and demonstrate Py b " N I N "
8.1B mathematical understanding soluhor!. justifying the solutlpn, and about a_solut_lon to h_'y. and test their solution in order to gather data used to continue
evaluating the problem-solving process and |the engineering design process for the next iteration.
er of the solution;
Select tools, including real objects,
6.1C The student uses mathematical manipulatives, paper and pencil, and In Lesson 4, students are tasked with adding mass to their robot to help change its
Mathematics 67,8 716 Mathematical Process Standards | processes to acquire and demonstrate | t€6hnology as appropriate, and techniques, | center of gravity. They select tools from the VEX IQ in order to build these additions and
8.1C mathematical understandin including mental math, and se building to solve the problem and compete in a Tug of War
B 9 number sense as appropriate, to solve match.
problems;
610 The student uses mathematical f;‘;’:;"“‘n"'cz‘: d"‘:;‘i’:f:‘;:'“'od::ism As students plan their additions to the robot in Lesson 4, they will create diagrams to
Mathematics 6,7,8 7.1D Mathematical Process Standards |processes to acquire and multiple o . including sygmols communicate their designs. They will also describe how the design was made in order
v . N to change the center of gravity of the robot and their intentions for the new center of
8.1D mathematical understanding diagrams, graphs and language as gravity.
appropriate -
6.1E The student uses mathematical Create and use representations to organize, |AS Students ':'a"r:ze" ;‘::""'r“’i"st‘ﬂ‘h“‘“}r’gb"i‘ In Lesson 4. they ";‘" °’rie:‘ehdfﬂ[f"(‘f e
Mathematics 67,8 74E Mathematical Process Standards  |processes to acquire and record, and e e Contor ot o ot ! thar mtantion for
8.1E mathematical understanding ideas; W ! g gravity i i . d

the new center of gravity.




Team Freeze Tag STEM Lab Unit

: Standard -
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
English L. 6.1A ?evzlo(gmg Ialnd susLanmL\% . The student develops oral language Listen actively to interpret a message, ask | Throughout the Lab, students will watch and listen to Learn videos to learn about driving
/{‘rf sl da;g“dage 6,7,8 7.1A If':"ni: ional a:i?]“ag? kil ﬁ . |through listening, speaking, and clarifying questions, and respond the BaseBot and the wheels in the VEX IQ Kit. They will ask clarifying questions of their
's and Reading 8.1A istening, speaking, discussion, | sy sions. appropriately. teacher and other students and use the information to help them practice and compete.
and thinking--oral language.
. . Participate in student-led discussions by Students will discuss elements of their robot design and game strategy with their
] Developing and sustaining The student develops oral language | eliciting and consideri ions from and ask ions about how it should be changed after each test.
English Language foundational language skills: . . ! . " . .
6 6.1D through listening, speaking, and other group members, taking notes, and Students will support their assertions in these conversations using data from previous
Arts and Reading listening, speaking, discussion,
ey discussion. identifying points of agreement and testing, to offer viable arguments and critique the reasoning of others through data-
and thinking--oral language. S off ¢ €
disagreement. driven decision making practices.
) 6.6E Response skills: listening, The student responds to an. Interact with sources in meaningful ways | During the Leam section of the Lab, students will watch direct-instruction videos. They
English Language 6,7.8 7.6E Ki di it d increasingly challenging variety of h te taki tating, fr it ill tak t th id in theis tebook so that th th
‘Arts and Reading , 7, g speaking, reading, writing, an sources that are read, heard. or such as note taking, annotating, freewriting, | will take notes on those videos in their engineering notebook so that they can use the
8.6E thinking using multiple texts. viewed v v or illustrating. information later in the Practice and Compete sections.
6.6H Response skills: listenin The student responds to an In the Conclusion Lesson of the Lab, students will participate in a Debrief Conversation
English Language 6.7.8 7.6H POl o ning. increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
L7, g speaking, reading, writing, and A c ! respond to quest y
Arts and Reading 8.6H thinki n sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
. inking using multiple texts. y
viewed. T the conversation they will use vocabulary learned from the Lessons.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- :r;iz:ﬁng;:‘%gn;?égiig ‘!:&'g;e:;? I;ir:'fgs:’;gets I‘INI':Z the;rnt;i:::?geDaunr;ng
Ar%sland Regaud\gg 6,7,8 712A speaking, reading, writing, and term and sustained recursive inquiry guided questions for formal and informal Challengé activi:ieé that they 5”” Use “; general additional tht‘;‘gs(iong”!lor inquiryl as they
8.12A thinking using multiple texts. processes for a variety of purposes. | inquiry modity theis diving sirategy for the Team Fraere Tag Competiton.
e Lo 6128 |Inquiry and roscaroh: lstoring, | The student ongages n bothshort Studerts wil document (hefr deas for hanging e diver configurafon, wheel
Ar‘i;s znd Tag:;ge 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. pl:ﬁz a? a"am in of? so:ﬁgyre 's'in iagse:in tgest?ne ::d sd‘a(a iﬁllec&%ﬁ\e anz il a
ing 8.12B thinking using multiple texts processes for a variety of purposes. P Jumping off po r revist ing ion, wi
document their plans for iteration and revisions as well.
Developing and sustaining Students will discuss elements of their driving strategy with their teammates, asking
English Language foundational language skills: Engage in meaningful discourse and | Engage in i i and provide { and offering constructive feedback on how it could be changed after each
A 7 71D listening, speaking, reading, provide and accept constructive and accept constructive feedback from test. Students will support their assertions in these conversations using data from
9 writing, and thinking--beginning  |feedback from others. others. previous testing, to offer viable arguments and critique the reasoning of others through
reading and writing data-driven decision making practices.
English Language 7124 Inquiry and research: listening, The student engages in both short- Use an appropriate mode of delivery, E;gzg;zzﬁﬁ‘:;f;?;: COW:;Tf:fé‘osztﬁ::dspifye"rﬁ,cﬂdﬁrae‘:gﬁiﬂlﬁ‘?rﬂuazge
Ar? g d Rgud g 7,8 8.12J speaking, reading, writing, and term and sustained recursive inquiry whether written, oral, or multimodal, to this data in the Wi ) gﬁ fecti ' 9 h L N id 9 t N rt (r{ ir self
's and Reading g thinking using multiple texts processes for a variety of purposes. | present results. s data in the Wrap Up Reflection of each Lesson as evidence to support their self-
Developing and sustaining . . . . Students will discuss elements of their driving strategy with their teammates, and ask
) foundational language skills: The student develops oral language | 2riicipate collaboratively in discussions, | o iong about how each should be changed after each test. Students will document
English Language : " h plan agendas with clear goals and " " . . .
Arts and Reading 8 8.1D listening, speaking, reading, through listening, speaking, and deadlines, set time limits for speakers, take these conversations, and the rationale for iterative changes to their strategy in their
iting, and thinking--oral discussion, . N " engineering notebooks, and will use that evidence to help come to consensus within the
;’;:gua’g o - notes, and vote on key issues g
The student applies mathematical ~RePresent categorical data with bar 97abNs |\ Lessons 2 and 3, students test and experiment with different driver configurations
Math " 5 5.9A Data Analysi process standards to solve problems Oncl edq:e dcaylaasetess:l meaus ?ergint: .?" and wheel types. For each experiment, they set up data tables in their engineering
athematics : ata Analysis by collecting, organizing, displaying ‘Vraclljio‘nsg or decimals, with dl;t lots orl stem- notebook to record the results of each test. They then go on to use that data to make
and interpreting data. g P data-based decisions in the Compete section.
and-leaf plots.
Use a problem-solving model that
6.1B The student uses mathematical mcorpor;les analyzing given lnformat!op, Throughout the Unit, studgnlg will use the engineering design process to identify the
Mathematics 6.7.8 i1 Mathematical Process Standards | processes to acquite and demonstrate | ©"Mulating a plan or strategy, determining a |goal of the task and the criteria and constraints, formulate a plan, come to consensus
t " solution, justifying the solution, and about a solution to try, and test their solution in order to gather data used to continue
8.1B mathematical understanding N N 5
evaluating the problem-solving process and |the engineering design process for the next iteration.
the reasonableness of the solution;
Select 'f?.'sv including 'e:' °ble.|°‘5' " In Lesson 3, students experiment with different wheels in the VEX IQ Kit and observe
6.1C The student uses mathematical manipulatives, paper and pencil, and how the robot drives based on the combination of wheel types, and record their data in
! technology as appropriate, and techniques, v the robot. >ord th
Mathematics 6,7,8 7.1C Mathematical Process Standards |p to acquire and including mental math, estimation, and their engineering notebook. Students select the wheels that best fit their driving
8.1C mathematical understanding numb rg n ropriate, to solv strategy, based on their observations and data, to solve the problem of driving the
p:obleem:-e 'se as appropriate, to solve fastest possible route in the Figure Eight Challenge.
Communicate mathematical ideas, In Lesson 2, students experiment with the different driver control configurations. They
6.1D The student uses mathematical reasoning, and their implications using set up tables in their engineering notebook to record the results of their testing and how
Mathematics 6,7,8 7.1D Mathematical Process Standards |processes to acquire and multiple i including symbols, |long it took to drive around a Cube using each configuration. They use this data to
8.1D mathematical understanding diagrams, graphs, and language as choose a driver configuration for the Compete section and explain their reasoning for
appropriate choosing that configuration in their engineering notebook.
6.1E The student uses mathematical Create and use representations to organize, ‘"n'aejf]""f 2 a"‘; 3, students ef";"me:“ win gi‘ﬁe:ezf variables d‘ﬂ:“’iﬂﬁ"ﬁ%‘fm“s
Mathematics 6,7,8 7.1E Mathematical Process Standards | processes to acquire and record, and i { iciomm i?catgei:ch oeyl'(;r??ez Ialedesnolhg bzsl Iarr!\]ealorslhoe ng:ct'ceeact' a_‘a :f each
8.1E mathematical understanding ideas; uni wh PU U ! ! ! ity

Lesson.




Treasure Hunt STEM Lab Unit

: Standard -
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining " P Throughout the Lab, students will watch and listen to Learn videos to learn about coding
English Language 6,7.8 glﬁ foundational language skills: Lﬁzjl:ﬁﬂ;gi\/e':p;%zl Ia:S:age Ic_lwzlriyni"acnvjéi‘ggnlr;te;zrde::srr’;isjage, ask their robot including path planning and using the Optical Sensor. They will ask clarifying
Arts and Reading e [N listening, speaking, discussion, | 4irouI 1S enind: speating. sl g P questions of their teacher and other students and use the information to help them
- and thinking--oral language. - ppropriately. practice and compete.
Developing and sustainin Participate in student-led discussions by Students will discuss elements of their code and game strategy with their teammates,
. ping 9 The student develops oral language | eliciting and considering suggestions from  |and ask questions about how it should be changed after each test. Students will support
English Language foundational language skills: . . . N . ; . "
Arts and Readin 6 6.1D listening, speaking, discussion through listening, speaking, and other group members, taking notes, and their assertions in these conversations using data from previous testing, to offer viable
9 and thir?l’(inp——oralg\én uage. |discussion. identifying points of agreement and arguments and critique the reasoning of others through data-driven decision making
g guage. disagreement. practices.
Enalish Lan 6.6E Response skills: listening, L’;f:;;‘:‘e’“' gz“’l‘;""d‘s"“’fa"ﬁe' o Interact with sources in meaningful ways | During the Leam section of the Lab, students will watch direct-instruction videos. They
Ar?s sand 13::%5 6,7,8 7.6E speaking, reading, writing, and sources ﬁ; are rea% rg|eard oyr such as note taking, annotating, freewriting, [will take notes on those videos in their engineering notebook so that they can use the
ing 8.6E thinking using multiple texts. we‘:Ned v v or illustrating. information later in the Practice and Compete sections.
X 6.6H Response skills: listening, The student responds to an. . N § X \nv the anclusnon Lesson‘of the Lab, sluden|§ will participate in a_Debnef Con\{er§atlon
English Language N > N increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
67,8 7.6H speaking, reading, writing, and ° oner. 1 responc to quest 4
Arts and Reading 8.6H thinking using multiple texts. sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
9 9 P : viewed. T the conversation they will use vocabulary learned from the Lessons.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- :r;iz:ﬁng;:‘%gn;?égiig ‘!:&'g;e:;? I;ir:'fgs:’;gets I‘INI':Z the;rnt;i:::?geDaunr;ng
Ar%sland Regaud\gg 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  |guided questions for formal and informal Challengé activi:ieé that they 5”” Use “; general additional tht‘;‘gs(iong”!lor inquiryl as they
8.12A thinking using multiple texts. processes for a variety of purposes.  |inquiry modity theis diving strategy for the Tregsure Hunt Competiton.
English Lan 6.128 Inquiry and research: listening, | The student engages in both short- P e B T e ook
glish Language 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry Develop and revise a plan. corporate the Optical Sensor to create an algoritt €lr engineering notebooks.
Arts and Reading 8.12B thinking using multiple texts rocesses for a variety of purposes. They will use their initial plans as a jumping off point for revision based on testing and
) 9 9 P P Y of purp ) data collection, and will document their plans for iteration as well.
Developing and sustaining Students will discuss elements of their coding strategy and path with their teammates,
English Language foundational language skills: Engage in meaningful discourse and | Engage in meaningful discourse and provide |and ask questions and offer constructive feedback about how each could be changed
A 7 71D listening, speaking, reading, provide and accept constructive and accept constructive feedback from after each test. Students will support their assertions in these conversations using data
9 writing, and thinking--beginning  |feedback from others. others. from previous testing, to offer viable arguments and critique the reasoning of others
reading and writing through data-driven decision making practices.
English Language 7120 Inquiry and research: listening, | The student engages in both short- | Use an appropriate mode of delivery, During the Practice and Compete sections, students will record their results and any
9 'guag 7,8 . speaking, reading, writing, and term and sustained recursive inquiry | whether written, oral, or multimodal, to iterations on their strategy or code. They will use this data in the Wrap Up Reflection of
Arts and Reading 8.12J e N N N " g .
thinking using multiple texts processes for a variety of purposes. present results. each Lesson as evidence to support their sel it
Developing and sustaining Students will discuss elements of their code and strategy with their teammates, asking
) foundational language skills: The student develops oral language | 2ricipate collaboratively in discussions, | otione and offering ideas about iterations after each test. Students will document
English Language ound. X " plan agendas with clear goals and
Arts and Reading 8 8.1D Ilsl.e.nlng, speaklng, reading, through listening, speaking, and deadlines, set time limits for speakers, take these conversations, and the rationale for iterative changes to their strategy in their
writing, and thinking--oral discussion. notes, an& vote on key issues " engineering notebooks, and will use that evidence to help come to consensus within the
language N group.
T:‘;Z;‘fﬂ:ﬂzzﬁg:S(;“:;Eeem?g&a;ms In order to code the robot to move around the Field to collect and move Cubes,
Mathematics 4 47D Geometry and measurement “jwowmg gl loss that or"equal | Draw an angle with a given measure. students will need to calculate and use accurate angle measurements in their VEXcode
1Q projects.
180 degrees.
The student appies mathemaical | Solveproblems that deal wih Slsdents wil e darmine th iing istances,decions, an tn anges
process standards to select measurements of length, intervals of time, neueded t«;”:nove the robot (olthe desirgt; \%celmons Tﬁe;/ wiI: app’ly matlljwmat?cal
Mathemaics 4 48C  |Geometryand messuroment | approprate customary and metic | liuid volumes, mass, and money using | E8 ke RN e e T Tl U U e fabo reaths he
prob\lems mso\w'ng measurement. division Ias appropriéte P ' intended destination when measurements are applied to the parameters of the
) . VEXcode 1Q project.
ﬂzﬁ:ggﬂ:?&:?l‘;i:g rﬁegﬁli:;::mation Throughout the Unit, students will apply mathematical thinking and processes to use the
6.1B The student uses mathematical Yormt?lahn a Ianyor glrgate determlnlr; 5 |engineering design process to identify the goal of the task and the criteria and
Mathematics 6,7,8 7.1B Mathematical Process Standards | processes to acquire and demonstrate | ™o109 & P.an B S18 €0 92 | constraints, formulate a plan, come to consensus about a solution to try, and test their
8.1B mathematical understanding ZSaulu:;‘mlgufhleylr;gobleemsza\zng ;a):‘ocess and solution in order to gather data used to continue the engineering design process for the
next iteration.
the of the solution;
Select tools, including real objects,
6.1C The student uses mathematical ;na:\"plilanves paper and penzll and Whﬁn students plan (he path for (helr ?\mp\e C\awb:( :“r: 'Lersﬁor:' 2b tr;iy uje ttecdl'::':luquensd
Mathematics 6,7,8 7.14C Mathematical Process Standards | processes to acquire and demonstrate |°CMM0109Y s such as (© determine how far the robot needs to drive a
8.1C mathematical understanding including mental math, estimation, and turn to reach each Cube They document this in their engineering notebook and make
number sense as appropriate, to solve adjustments to their code as necessary to reach the intended location.
problems;
6.1D The student th tical Communlca(edrr:sthematllcall|deas Students will use their engineering notebooks to diagram the path of the robot in
Math " 6.7.8 7'1 D Math tical P Standard @ stu en| uses ma e;"a ical reaﬁorlﬂng and their implica IIOI;S using bol Lessons 2 and 3. They use this path as the basis to communicate their plan for the
athematics t 8‘1D athematical Process Standards pm’:&?ri‘:c‘;\?::;:l::dmg g::glr‘;:w:graphs and Iangu:gg‘g:ym 'S |VEXcode 1Q project to solve the problem outlined by the Practice and Challenge
" " activities.
appropriate
6.1E The student uses mathematical Create and use representatlons to organlze Afst;(udemst(es( lh(er:r DI'OJSC|S in Ihe Practice Se?r"m they will need totregord “l;e results
Mathematics 67,8 7.1E Mathematical Process Standards |processes to acquire and record, and of their practice in their cerng - oy are ged 1o begn by
8AE mathematical understanding ideas; sketching the Field and planning their path including. After each trial, they will record

any changes to their code and why they made that change.




Up and Over STEM Lab Unit

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
English Language 6.1A E:i\;\zl:gg:\gaﬁ:?\ s::kzr:{(\ﬁs. The student develops oral language Listen actively to interpret a message, ask | Throughout the Lab, students will watch and listen to Learn videos to learn about
A and R 67,8 71A e o o tssion, |through listening, speaking, and clarifying questions, and respond manipulators including claws and arms. They will ask clarifying questions of their
's and Reading 8.1A ; j [higkif“;i raﬁ*ﬂn:f::: oM | discussions. appropriately. teacher and other students and use the information to help them practice and compete.
Developing and sustainin Participate in student led dlscusslons by Students will discuss elements of their robot design with their teammates, and ask
English Language oo I aes Shs: The student develops oral language | eliciting and from ‘about how it should be changed after each test. Students will support their
9 'guag 6 6.1D guag . through listening, speaking, and other group members, taking notes, and assertions in these conversations using data from previous testing, to offer viable
Arts and Reading listening, speaking, discussion,
and thinking--oral language. discussion. identifying points of agreement and arguments and critique the reasoning of others through data-driven decision making
9 'guage. disagreement. practices.
Enalish Lan 6.6E Response skills: listening, The SudentrespOnds t0 AN o |Interact with sources in meaningful ways | During the Learn section of the Lab, students will watch direct-instruction videos. They
Ar?s sand 13::%5 6,7,8 7.6E speaking, reading, writing, and so ?caess I%glcar: :ea% rg|eaardegr such as note taking, annotating, freewriting, |will take notes on those videos in their engineering notebook so that they can use the
ng 8.6E thinking using multiple texts. we‘:Ned ’ ' or illustrating. information later in the Practice and Compete sections.
6.6H Response skills: listenin The student responds to an In the Conclusion Lesson of the Lab, students will participate in a Debrief Conversation
English Language 6,7.8 7.6H s ea?kin readiﬁ wrilmg' and increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
Arts and Reading "0 son e Bhanit it sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
9 9 P : viewed. T the conversation they will use vocabulary learned from the Lessons.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- :r;iz:ﬁng;:‘%gn;h?égiig ‘!:&'g;e:;? I;ir:'fgst:;gets I‘INI':Z the;rnt;i:::?geDaunr;ng
Ar%sland Regaud\gg 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry guided questions for formal and informal Challengé adivi:ieé that they 5”” Use “; general additional tht‘;‘gs(iong”!lor inquiryl as they
8.12A thinking using multiple texts. processes for a variety of purposes.  |inquiry bulld el iy their xohots for the Up snd Over Compoition.
English Language 6.12B Inquiry and research: listening, The student engages in both short- Students will document their ideas for changing the arm and claw of the robot in their
A ngs Snd Rega u\% 6,7,8 7.12B speaking, reading, writing, and | term and sustained recursive inquiry | Develop and revise a plan. engineering notebooks. They will use their initial plans as a jumping off point for revision
9 8.12B thinking using multiple texts processes for a variety of purposes. based on testing and data collection, and will document their plans for iteration as well.
Developing and sustaining Students will dlscuss elements of their robot design with their teammates, asking and
English Language foundational language skills: Engage in meaningful discourse and | Engage in and provide about how to improve the robot after each test, and incorporating
Ar?s and Rgad\% 7 7.1D listening, speaking, reading, provide and accept constructive and accepl constructive feedback from constructive feedback from the group. Students will support their assertions in these
9 writing, and thinking--beginning  |feedback from others. other conversations using data from previous testing, to offer viable arguments and critique
reading and writing the ing of others through data-driven decision making practices.
English Language 7124 Inquiry and research: listening, The student engages in both short- Use an appropriate mode of delivery, During the Practice and Compete sections, students will record their results and any
Ar?s and RSad\g 7,8 8‘12J speaking, reading, writing, and term and sustained recursive inquiry  |whether written, oral, or multimodal, to iterations on their designs. They will use this data in the Wrap Up Reflection of each
9 : thinking using multiple texts processes for a variety of purposes. present results. Lesson as evidence to support their self-assessment.
Developing and sustaining i " [ i i ol .
foundational language skills: The student develops oral language Participate collaboratively in discussions, Students will discuss elements of their robot design with their teammates, and ask
English Language s 81D oo phiig el i a0y?9¢ | plan agendas with clear goals and questions about how it should be changed after each test. Students will document these
Arts and Reading . sr'?n gé:ﬁ?:’nk% e:ra\ 9. d rough listening, speaking, an deadlines, set time limits for speakers, take |conversations, and the rationale for iterative changes to their robots in their engineering
r;r:glugaée inking-- iscussion. notes, and vote on key issues notebooks, and will use that evidence to help come to consensus within the group.
‘L:‘z‘;rag;l::r:;‘:?h;i:g rﬁegﬁli:;s:mation Throughout the Unit, students will apply mathematical thinking and processes to use the
6.1B The student uses mathematical It pl ti I y: gtgt determini y engineering design process to identify the goal of the task and the criteria and
Mathematics 6,7,8 7.1B Mathematical Process Standards | processes to acquire and demonstrate °'|’“|” ating f p:an t"h' N "“I ‘i%’y’ o ‘;’""“'“9 2 | constraints, formulate a plan, come to consensus about a solution to try, and test their
8.1B mathematical understanding solution, justifying the solution, an solution in order to gather data used to continue the engineering design process for the
evaluating the problem-solving process and next iteration.
the of the solution; )
Select tools, including real oblects. In Lessons 2 and 3, students will select the tools needed from their VEX IQ Kit in order
6.1c The student uses mathematical Bt e and teatii to implement their claw and arm designs. They will need to use mathematical thinking to
Mathematics 6,7,8 7.1C Mathematical Process Standards | processes to acquire and demonstrate :((::I donogr);‘:;;pr‘:‘;‘:‘ aeset"ni:at'oﬁcanc?ues' understand what pieces need to go together to create a claw and arm that works as
8.1C mathematical understanding ‘nur:b‘ergsense asa r'o rilate Ito éolve intended and then apply that through the build process as they solve the problems
¢ ppropriate, outlined in the Practice and Compete activities.
problems;
6.1D The student th tical Communlca(edrr::thematllcalt|deas As students plan their claw and arm designs in Lessons 2 and 3, they diagram these
Mathemati 6.7.8 710 Mathematical P Standard © stu e”| uses ma e;"a ical ’eaﬁ"”‘"g and their implical |'°;‘5 using bols. |designs in their engineering notebook. With their diagrams, they describe the design in
athematics v 5‘1 D ‘athematical Process Standards pmrgﬁ‘f:zfcg‘ac:;;;::d n ;“: Irzms raphs, and Ian : ':g:ym IS, | words as well as the practice results for each design and communicate how the design
: ical u ing iag| grapl guag needs to changed based on the results.
appropriate
6.1E The student uses mathematical Create and use representations to organize, /;lsa 5::%“:: glrar;:;zee" aldac:‘m::z ?o‘r:?nzonbig;(‘g (I;\eeswrsz:.z\Qr\asndTﬁ;a:t‘aeryew:g:;taa‘Zons of
Mathematics 67,8 7.1E Mathematical Process Standards |processes to acquire and record, and o e ratod o v teratiomail b -
81E mathematical understanding ideas; e design will be iterated upon and each new iteration will be recorded in the group’s

notebook.




Robot Soccer STEM Lab Unit

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
English Language 6.1A E:i\;\zl:gg:\gaﬁ:?\ s::kzr:{(\ﬁs. The student develops oral language Listen actively to interpret a message, ask In Lesson 2, students will watch and listen to a Learn video to learn about manipulators.
A and R 6,7,8 7.1A torin o o tssion, |through listening, speaking, and clarifying questions, and respond They will ask clarifying questions of their teacher and other students and use the
's and Reading 8.1A ; j [higkif“;i raﬁ*ﬂn:f::: oM | discussions. appropriately. information to help them practice and compete.
Developing and sustainin Participate in student led dlscusslons by Students will discuss elements of their robot design with their teammates, and ask
English Language oo I aes Shs: The student develops oral language | eliciting and from ‘about how it should be changed after each test. Students will support their
9 'guag 6 6.1D guag . through listening, speaking, and other group members, taking notes, and assertions in these conversations using data from previous testing, to offer viable
Arts and Reading listening, speaking, discussion,
and thinking--oral language. discussion. identifying points of agreement and argur_nen(s and critique the reasoning of others through data-driven decision making
disagreement. practices.
Enalish Lan 6.6E Response skills: listening, I‘Zf 5'““"‘3"" ’is“’l"""d‘s"“’f"ﬁ o of Interact with sources in meaningful ways | During the Leam section of the Lab, students will watch direct-instruction videos. They
Ar?s sand 13::%5 6,7,8 7.6E speaking, reading, writing, and so ?caess I%glcar: :ea% rg|eaardegr such as note taking, annotating, freewriting, [will take notes on those videos in their engineering notebook so that they can use the
ing 8.6E thinking using multiple texts. u v v or illustrating. information later in the Practice and Compete section.
viewed
6.6H Response skills: listenin The student responds to an In the Conclusion Lesson of the Lab, students will participate in a Debrief Conversation
English Language 6,7.8 7.6H s ea?kin readiﬁ wrilmg' and increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
Arts and Reading "0 son e Bhanit it sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
9 9 P : viewed. T the conversation they will use vocabulary learned from the Lessons.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- :r;iz:ﬁng;:‘%gn;h?égiig ‘!:&'g;e:;? I;ir:'fgst:;gets I‘INI':Z the;rnt;i:::?geDaunr;ng
Ar%sland Regaud\gg 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry guided questions for formal and informal Challengé adivi:ieé that they 5”” Use “; general additional tht‘;‘gs(iong”!lor inquiryl as they
8.12A thinking using multiple texts. processes for a variety of purposes.  |inquiry build andl oy their rohots for the Robot Soecar Competiion.
English Language 6.12B Inquiry and research: listening, The student engages in both short- Students will document their ideas for changing the manipulator of the robot in their
A ngs Snd Rega u\% 6,7,8 7.12B speaking, reading, writing, and | term and sustained recursive inquiry | Develop and revise a plan. engineering notebooks. They will use their initial plans as a jumping off point for revision
9 8.12B thinking using multiple texts processes for a variety of purposes. based on testing and data collection, and will document their plans for iteration as well.
Developing and sustaining Students will dlscuss elements of their robot design with their teammates, asking and
English Language foundational language skills: Engage in meaningful discourse and | Engage in and provide about how to improve the robot after each test, and incorporating
Ar?s and Rgad\% 7 7.1D listening, speaking, reading, provide and accept constructive and accepl constructive feedback from constructive feedback from the group. Students will support their assertions in these
9 writing, and thinking--beginning  |feedback from others. other conversations using data from previous testing, to offer viable arguments and critique
reading and writing the ing of others through data-driven decision making practices.
English Language 7124 Inquiry and research: listening, The student engages in both short- Use an appropriate mode of delivery, During the Practice and Compete sections, students will record their results and any
Ar?s and RSad\g 7,8 8‘12J speaking, reading, writing, and term and sustained recursive inquiry  |whether written, oral, or multimodal, to iterations on their designs. They will use this data in the Wrap Up Reflection of each
9 ) thinking using multiple texts processes for a variety of purposes. present results. Lesson as evidence to support their self-assessment.
thinking using multiple texts Irp: idence to supp
Developing and sustaining Participate collaboratively in discussi Students will di lements of their robot d ith their t tes, and ask
foundational language skills: The student develops oral language articipate collaboratively in discussions, udents will discuss elements of their robot design with their teammates, and asl
English Language 8 81D Jistenin king, reading, th h list K d plan agendas with clear goals and questions about how it should be changed after each test. Students will document these
Arts and Reading . sr'?n gé:ﬁ?:’nk% e:ra\ 9. d rough listening, speaking, an deadlines, set time limits for speakers, take |conversations, and the rationale for iterative changes to their robots in their engineering
r;r:glugaée inking-- iscussion. notes, and vote on key issues notebooks, and will use that evidence to help come to consensus within the group.
‘L:‘z‘;rag;l::r:;‘:?h;i:g rﬁegﬁli:;s:mation Throughout the Unit, students will apply mathematical thinking and processes to use the
6.1B The student uses mathematical It pl ti I y: gtgt determini y engineering design process to identify the goal of the task and the criteria and
Mathematics 6,7,8 7.1B Mathematical Process Standards | processes to acquire and demonstrate °'|’“|” ating f p:an t"h' N "“I ‘i%’y’ o ‘;’""“'“9 2 | constraints, formulate a plan, come to consensus about a solution to try, and test their
8.1B mathematical understanding solution, justifying the solution, an solution in order to gather data used to continue the engineering design process for the
evaluating the problem-solving process and next iteration.
the of the solution; )
Select tools, including real oblects. In Lesson 2, students will select the tools needed from their VEX IQ Kit in order to
6.1C The student uses mathematical Bt e and teatii implement their manipulator designs. They will need to use mathematical thinking to
Mathematics 6,7,8 7.1C Mathematical Process Standards | processes to acquire and demonstrate :((::I donogr);‘:;;pr‘:‘;‘:‘ aeset"ni:at'oﬁcanc?ues' understand what pieces need to go together to create a manipulator that works as
8.1C mathematical understanding ‘nur:b‘ergsense asa r'o rilate Ito éolve intended and then apply that through the build process as they solve the problems
¢ ppropriate, outlined in the Practice and Compete activities.
problems;
6.1D The student th tical Communlca(edrr::thematllcalt|deas As students plan their manipulator designs in Lesson 2, they diagram these designs in
Mathemati 6.7.8 b Mathematical P Standard @ stu e”| uses ma e;"a ica ’eaﬁ"”‘"g and their implical |'°;‘5 using bols. |their engineering notebook. With their diagrams, they describe the design in words as
athematics v 5‘1 D ‘athematical Process Standards pmrgﬁ‘f:zfcg‘ac:;;;::d n ;“: Irzms raphs, and Ian : ':g:ym 1S, | well as the practice results for each design and communicate how the design needs to
" ical u ing lag grapl guag changed based on the results.
appropriate
6.1E The student uses mathematical Create and use representations to organize, /:rs :‘r:;g:msla‘:‘la:rtgeclg;ﬂ:gg:(:j‘::rrg:g ‘r:‘sL?iseosr:azr;a":'z:r::lafiro?s‘zgﬁgrzg? tr?will
Mathematics 6,7,8 7.4E Mathematical Process Standards  |processes to acquire and record, and piienl utbalubodiieimmleoibat agliibas bty s o' the desig
81E mathematical understanding ideas; e iterated upon and each new iteration will be recorded in the group's engineering

notebook.




Castle Crasher STEM Lab Un

Relationships

solve problems.

Pythagorean Theorem

: Standard -
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
English Language 6.1A E)i\;s:gg:\gaﬁ;?\ s::k:r:{(\ﬁs. The student develops oral language Listen actively to interpret a message, ask | Throughout the Lab, students will watch and listen to Learn videos to learn about coding
A and R 67,8 71A e o o tssion, |through listening, speaking, and clarifying questions, and respond the BaseBot and using sensors in their code. They will ask clarifying questions of their
's and Reading 8.1A ;3 mir?ki?\gi raﬁ;ﬂ:f:{f: oM | discussions. appropriately. teacher and other students and use the information to help them practice and compete.
Developing and sustainin Participate in student led dlscusslons by Students w|II discuss elements of their code and robot design with their teammates, and
. ping 9 The student develops oral language | eliciting and from  |ask about how each should be changed after each test. Students will support
E
nglish Language foundational language skills: . . "
6 6.1D through listening, speaking, and other group members, taking notes, and their assertions in these conversations using data from previous testing, to offer viable
Arts and Reading listening, speaking, discussion,
and thinking--oral language. discussion. identifying points of agreement and arguments and critique the reasoning of others through data-driven decision making
g guage. disagreement. practices.
English L 6.6E Response skills: listening, The 5‘““;" ’ehs“"""ds toan o of Interact with sources in meaningful ways | During the Leam section of the Lab, students will watch direct-instruction videos. They
:r?slsand z?_:é;::ge 6,7,8 7.6E speaking, reading, writing, and ‘5":?::5‘"'%;"(;; g;%‘"rg‘ev:rgeoyro such as note taking, annotating, freewriting, |will take notes on those videos in their engineering notebook so that they can use the
ng 8.6E thinking using multiple texts. we‘:Ned ’ ' or illustrating. information later in the Practice and Compete sections.
6.6H Response skills: listenin The student responds to an In the Conclusion Lesson of the Lab, students will participate in a Debrief Conversation
English Language 6,7.8 7.6H s ea?kin readiﬁ wrilmg' and increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
Arts and Reading "0 son e Bhanit it sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
9 9 P : viewed. T the ion they will use vocabulary learned from the Lessons.
At the start of the Castle Crasher Unit, students will co-create learning targets with their
i 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- teacher. During the Learn, Practice, and Compete sections of each Lesson, will be
English Language
Arlgs and Rgad\% 6,7,8 712A speaking, reading, writing, and term and sustained recursive inquiry guided questions for formal and informal given Practice and Challenge activities that they will use to general additional questions
9 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry for inquiry, as they build and code their robots to clear cubes from the Field in
complex ways.
. . . Students will document their ideas and project planning in their engineering notebooks
N 6.12B Inquiry and research: listening, | The student engages in both short- their ic © ering
E:ngshsa’:‘;a;g:;ge 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry Develop and revise a plan. :q:r:\hri(r}\uggﬂmg\'r:‘:?:rtsrelCi;?oer:rkya E);go::tgﬁ‘:‘ml:ﬁga;?:i:;’lﬂcl:is;lh;'; 'wﬁﬁ;géiﬁeﬁ
9 8.12B thinking using multiple texts processes for a variety of purposes. Jumping off pf 9 '
their plans for iteration as well.
Developing and sustaining Students will discuss elements of their code and robot design with their teammates, and
English Language foundational language skills: Engage in meaningful discourse and | Engage in meaningful discourse and provide |ask questions about how each should be changed after each test. Students will support
g 'guag 7 71D listening, speaking, reading, provide and accept constructive and accept constructive feedback from their assertions in these conversations using data from previous testing, to offer viable
Arts and Reading o s e " o .
writing, and thinking--beginning  |feedback from others. others. arguments and critique the reasoning of others through data-driven decision making
reading and writing practices.
English Language 7124 Inquiry and research: listening, The student engages in both short- Use an appropriate mode of delivery, During the Practice and Compete sections, students will record their results and any
9 'guag 7,8 . speaking, reading, writing, and term and sustained recursive inquiry whether written, oral, or multimodal, to iterations on their code. They will use this data in the Wrap Up Reflection of each
Arts and Reading 8.12J thinki N " . . O
inking using multiple texts processes for a variety of purpose: present results. Lesson as evidence to support their
Developing and sustaining ; . P . Students will discuss elements of their code and robot design with their teammates, and
Enai foundational language skills: The student develops oral language | 2rticipate collaboratively in disoussions, |2 0\ ecions about how each should be changed after each test. Students will
nglish Language : " h plan agendas with clear goals and " y .
8 8.1D listening, speaking, reading, through listening, speaking, and i ced document these conversations, and the rationale for iterative changes to their projects
Arts and Reading o P deadlines, set time limits for speakers, take B N N N
writing, and thinking--oral discussion. N and robots in their engineering notebooks, and will use that evidence to help come to
notes, and vote on key issues  the
language within the group.
The student applies mathematical
Mathematics 4 47D Geometry and measurement process standards to solve problems | angle with a given measure. In order to code the robot to move around the Field to push Cubes, students will need to
involving angles less that or equal to calculate and use angle measurements in their VEXcode 1Q projects.
180 degrees.
The student applies mathematical
process standards to develop and use |Estimate to determine solutions to As students are planning the path for their robot in Lesson 2, they will need to begin by
Mathematics 5 5.3A Number and operations strategies and methods for positive mathematical and real-world problems estimating the distance between the robot and each Cube. Students also use
rational number computations in order |involving addition, involving addition, 1, and mu 1in order to the
to solve problems with efficiency and | or division exact distance they need to dnve to reach the Cube.
accuracy.
6.1A The student uses mathematical " M In Lesson 2, and throughout the Castle Crasher Unit, students will apply mathematics to
Mathematics 6,7,8 71A Mathematical Process Standards |processes to acquire and demonstrate Apply malhemahqs 0 problems arising |r.| calculate the driving distance and turning angles their robots need to travel in order to
everyday life, society, and the workplace;  turnin g
8.1A mathematical ur push cubes off the Field without falling off.
Use a problem-solving model that
Thesuentuso mahonsicl | EorRoatsanaang ghenlomatn |t e Lk el il e engnesr dsn proces dnty e
Mathematics 6,7,8 7 1B Mathematical Process Standards to acquire and ngapl Y. ga |g N er N rainis, ul plan, Pnsu
" solution, justifying the solution, and about a solution to try, and test their solution in order to gather data used to continue
8.1B mathematical understanding  solut r
evaluating the problem-solving process and |the engineering design process for the next iteration.
the reasonableness of the solution;
Select tools, including real objects,
6.1C The student uses mathematical (rg:rr:\npolﬂjallv:z.;aﬁir :2?:2:3"{;?‘% ues, In Lesson 2, students are introduced to using physical tools, like a protractor or ruler, as
Mathematics 6,7,8 7.1C Mathematical Process Standards |processes to acquire and demonstrate includin gi nt m 5’1 t}m tion, n;' " |well as mathematical tools, like the Pythagorean Theorem to calculate angles and
8.1C mathematical understanding cluding mental math, estimation, ai distances in order to optimize their robot's movements on the Field.
number sense as appropriate, to solve
problems;
6.1D The student uses mathematical '(‘)e(;r;gr\‘u:lcaal:dn::;h:}ma(lué:lt ':::55 n Students will use their engineering notebooks to diagram and represent the
Math " 6.7.8 7'1 D Math tical P Standard U f u d i Ttipl ing, ir impli II di using bol mathematical reasoning for their VEXcode IQ project's parameters in Lesson 2. They
lathematics W T 51D lathematical Process Standards prv—— °‘a°“:"ef"d :“‘ iple sy including symbols, | iy e this to communicate how they derived the distances their robot turned and
. ma ematical understanding a;lgr;?\m;grap 'S, and language as drove in their project to their teacher and classmates.
As students test their projects in the Practice section, they will need to record the results
6.1E The student uses mathematical Create and use representanons to orgamze of their practice in their They are to begin by
Mathematics 6,7,8 7.1E Mathematical Process Standards | pi to acquire and record, and sketchlng the Field and planning (helr path including sharing the equations they are
8.1E mathematical understanding ideas; using to calculate the turn degrees of the robot. After each trial, they will record any
changes to their code and why they made that change.
The student applies mathematical
process standards to represent " i i In order to calculate the shortest distance between the robot and the Cubes on the
Mathematics 6 6.3D Number and operations addition, subtraction, multiplication, Add, sublract, multiply, and divide integers Field, students will need to use equations that involve adding, subtracting and
fluently o . : . "
and division while solving problems multiplying. They will use these calculations in their VEXcode I1Q projects.
and justifying solutions.
The student applies mathematical
process standards to represent . " " In order to calculate the shortest distance between the robot and the Cubes on the
Mathematics 6 6.3E Number and operations addition, subtraction, multiplication, m;gmly and divide positive rational numbers Field, students will need to use equations that involve multiplying. They will use these
and division while solving problems y calculations in their VEXcode IQ projects.
and justifying solutions.
Extend previous knowledge of triangles and |In Lesson 2, students are challenged to code their robot to drive and knock off Cubes
The student applies mathematical their properties to include the sum of angles |from the raised Field. In order to do that, they determine the distance the robot needs to
Mathematics 6 6.8A Expressions, equations and process standards to use geometry to |of a triangle, the relationship between the turn and the distance the robot needs to drive. Students learn about complimentary and
: relationships represent relationships and solve lengths of sides and measures of angles in a | supplementary angles as well as the Pythagorean theorem and use this knowledge
problems. triangle, and determining when three lengths |about triangles and angles to calculate the degrees to turn and distance to drive. They
form a triangle; then test their results by inputting the values into a VEXcode IQ project.
In Lesson 2, students learn about the Pythagorean Theorem in order to calculate the
N The student applies mathematical p distance between two points. They do the calculations themselves in the Practice and
Mathematics 8 8.7C Expressions, Equations, and process standards to use geometry to | 58 e Pythagorean Theorem and its Compete section when planning their VEXcode IQ project. The project they are creating
Relationships converse to solve problems b N e N Y N h
solve problems. is trying to push all of the Cubes off of the Field in the quickest time, which requires the
robot to travel in the shortest path (determined by the F Theroem).
In Lesson 2, students learn about the Pythagorean Theorem in order to calculate the
Expressions, Equations, and The student applies mathematical Determine the distance between two points  |distance between two points. They do the calculations themselves in the Practice and
Mathematics 8 8.7D P! » =4 g process standards to use geometry to [on a coordinate plane using the Compete section when planning their VEXcode 1Q project. The project they are creating

is trying to push all of the Cubes off of the Field in the quickest time, which requires the
robot to travel in the shortest path (determined by the P Theroem).




Cube Collecto EM Lab Unit

: Standard -
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
English Language 6.1A E)i\;\zl:gg:\gaﬁ:?\ s::k:r:{(\ﬁs. The student develops oral language Listen actively to interpret a message, ask | Throughout the Lab, students will watch and listen to Learn videos to learn about driving
A and R 6,7,8 7.1A torin o o tssion, |through listening, speaking, and clarifying questions, and respond and coding the Clawbot. They will ask clarifying questions of their teacher and other
's and Reading 8.1A ; j [higkif“;i ralg‘;n:f:(f: oM | discussions. appropriately. students and use the information to help them practice and compete.
. . Participate in student led dlscusslons by Students will discuss elements of their coding, driving, and game strategy with their
Developing and sustaining
English Language foundational language skills: The student develops oral language | eliciting and ] from and ask ques about how each should be changed after each test.
6 6.1D through listening, speaking, and other group members, taking notes, and Students will support their assertions in these conversations using data from previous
Arts and Reading listening, speaking, discussion,
and thinking--oral language. discussion. identifying points of agreement and testing, to offer viable arguments and critique the reasoning of others through data-
g guage. disagreement. driven decision making practices.
) 6.6E Response skills: listening, The student responds to an. Interact with sources in meaningful ways | During the Leam section of the Lab, students will watch direct-instruction videos. They
English Language > ° ! increasingly challenging variety of " ' e h o' the Lap, S
Arts and Readin 6,7,8 7.6E speaking, reading, writing, and sources that are read, heard, or such as note taking, annotating, freewriting, [will take notes on those videos in their engineering notebook so that they can use the
ing 8.6E thinking using multiple texts. we‘:Ned v v or illustrating. information later in the Practice and Compete sections.
X 6.6H Response skills: listening, The student responds to an. . N § X \nv the anclusnon Lesson‘of the Lab, sluden|§ will participate in a‘Debnef Con\{er§atlon
English Language 6,7.8 7.6H speaking, reading, writing, and increasingly challenging variety of Respond orally or in writing with appropriate |with their teacher. They will respond to questions orally and explain how they did in the
Arts and Reading "0 son e Bhanit it sources that are read, heard, or register, vocabulary, tone, and voice. Lab and provide evidence via their engineering notebook to support their claims.
9 9 P : viewed. T the conversation they will use vocabulary learned from the Lessons.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- :r;iz:ﬁng;:‘%gn;]?égiig ‘!:&'g;e:;? Ieeae::r:lfgstsa;gets I‘INI':Z the;rnt;i:::?geDaunr;ng
Ar%sland Regaud\gg 6,7,8 712A speaking, reading, writing, and term and sustained recursive inquiry guided questions for formal and informal Challengé activi:ieé that they \EziH Use “; general additional tht‘;‘gs(iong”!lor inquiryl as they
8.12A thinking using multiple texts. processes for a variety of purposes. | inquiry modity theis civing sirategy for the Gubs Collactor Competiion.
i . i Students will document their ideas for changing the driver configuration, code, and
: 6.12B Inquiry and research: listening, The student engages in both short- : : - : . VAN
English Language 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. game strategy in their engineering noleboc_vks. They will use th.e" initial p!ans asa
Arts and Reading 8.12B thinking Using multiple texts processes for a variety of purposes. jumping off point for revision based on testing and data collection, and will document
) ) their plans for iteration as well.
Developing and sustaining Students wnII dISCLISS elemenls of their strategy (driving, code, and game) with their
English Language foundational language skills: Engage in meaningful discourse and | Engage in and provide asl about how each should be changed after each test.
A 7 71D listening, speaking, reading, provide and accept constructive and accept construciive feadack from Students wil Support ther assertions in these Conversations using deta from provious
9 writing, and thinking--beginning  |feedback from others. testing, to offer viable arguments and critique the reasoning of others through data-
reading and writing driven decision making practices.
English Language 7120 Inquiry and research: listening, | The student engages in both short- | Use an appropriate mode of delivery, During the Practice and Compete sections, students will record their results and any
9 'guag 7,8 . speaking, reading, writing, and term and sustained recursive inquiry | whether written, oral, or multimodal, to iterations on their strategy, driver configuration, or code. They will use this data in the
Arts and Reading 812 thinking using multiple texts processes for a variety of purposes. present results. Wrap Up Reflection of each Lesson as evidence to support their self-
g X X
Developing and sustaining Students will discuss elements of their strategy with their teammates, and ask questions
English Language foundational language skills: The student develops oral language P;TSpz::Z;:laﬁgﬁg\ﬁly;‘;g':ﬁﬁss'ons' about how it could be changed after each test. Students will document these
9 guag 8 8.1D listening, speaking, reading, through listening, speaking, and plan ag vith clear g conversations, and the rationale for iterative changes to their strategy in their
Arts and Reading writing, and thinking--oral discussion. deadiines, set time limits for speakers, take engineering notebooks, and will use that evidence to help come to consensus within the
g N notes, and vote on key issues "
language N group.
The student applies mathematical
Mathematics 4 47D Geometry and measurement process standards to solve problems Draw an angle with a given measure. \n}order to code the robot to move around the Field to collect and stack Cubgs, students
involving angles less that or equal to will need to calculate and use angle measurements in their VEXcode 1Q projects.
180 degrees.
The student appies mathemaical | Solveproblems that deal wih Slsdents wil e darmine th iing istances,decions, an tn anges
process standards (o select measurements of length, intervals of time, needed to move the robot to the desired \%canons Tﬁey will ap;;Iy mathemat?cal
Mathematics 4 4.8C Geometry and measurement appropriate customary and metric liquid volumes, mass, and money using rations to those m: rements as needed to ensure that the robot reaches th
units, strategies, and tools to solve addition, subtraction, multiplication, or '?\‘::n?ie% csie:('n;)?:n eﬁ:: r?\eaes rear:en?:a?e ao e‘ :: é Ihg a?arze?ersez;:t:es ¢
problems involving measurement. division as appropriate. ! ination wi ul ppli P
VEXcode 1Q project.
The student applies mathematical Represe"' Ca::gg;c:rl‘gam W“h ba;g{:phs In Lesson 2, students test and experiment with different driver configurations. For each
Math " 5 5.9A Data Analysi process standards to solve problems Juding dat: ts of 1t they set up data tables in their engineering notebook to record the results
athematics - ata Analysis by collecting, organizing, displaying ‘f'r':c‘:lo‘r"‘g ora daecs:“sal‘; wﬁ:z‘:}’f‘;:"; zr'"s‘em of each test. They then go on to use that data to make data-based decisions in the
and interpreting data. " |Compete section.
and-leaf plots.
Usea problem—solvl_ng model_that . Throughout the Unit, students will apply mathematical thinking and processes to use the
6.1B The student uses mathematical ;gf;mg:iar:ezar:::‘yz':gtg::" 'rgz{;"ramt:g;" a engineering design process to identify the goal of the task and the criteria and
Mathematics 67,8 7.1 Mathematical Process Standards |processes to acquire and demonstrate | T S0 EEAH U 508 O, CRETTMINNG @ | constraints, formulate a plan, come to consensus about a solution to try, and test their
8.1B mathematical understanding solution, Just g the solution, a solution in order to gather data used to continue the engineering design process for the
evaluating the problem-solving process and next iteration.
the of the solution; )
Select tools, including real objects,
6.1C The student uses mathematical |rna’:\p\:lanves paper and penzll, and WhEn students plan the p:lh for lhelr (‘l\ac\;vl:o( in Lezson's 3|:nd Abtl':ey uze ltecdhnlquesd
Mathematics 6,7,8 7.1C Mathematical Process Standards | processes to acquire and demonstrate |CMMI09Y s an such as © determine how far the robot needs to drive an
816 N athomatical umioretandin including mental math, estimation, and turn to reach each Cube. They document this in their engineering notebook and make
B 9 number sense as appropriate, to solve adjustments to their code as necessary to reach the intended location.
problems;
Communicate mathematical ideas, In Lesson 2, students experiment with the different driver control configurations. They
6.1D The student uses mathematical reasoning, and (helr implications using set up tables in their engineering notebook to record the results of their testing and how
Mathematics 6,7,8 7.1D Mathematical Process Standards |processes to acquire and multiple including symbols, |long it took to drive around a Cube using each configuration. They use this data to
8.1D mathematical understanding diagrams, graphs and language as choose a driver configuration for the Compete section and explain their reasoning for
appropriate choosing that configuration in their engineering notebook.
6.1E The student uses mathematical Create and use representanons to orgamze In Lesson 2, students experiment with different variables like driver configurations. They
Mathematics 6,7,8 7.1E Mathematical Process Standards | pi to acquire and record, and create tables or other diagrams to record their data and communicate which option
8.1E mathematical understanding ideas; resulted in the best time for the Practice activity of each Lesson.




Tallest Tower (1st gen) STEM Lab

appropriate

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
§ 6.1A Develogmg and sus'alnlng ) The student develops oral language Listen actively to interpret a message, ask Thr_ougt_my( the Lab, students engage in smaH group and whole class discussions about
English Language 6,7.8 71A foundational language skills: through listening, speaking, and clarifying questions, and respond their building and Lab concepts. In these discussions, students are expected to
Arts and Reading e [N listening, speaking, discussion, | 4irouI 1S enind: speating. sl g P active listening jes, ask clarifying questions to extend their learning,
: and thinking--oral language. g pprop Y- and i an in their engineering notebook.
Throughout the Lab, students read about concepts like reinforcing and bracing
English Lanauage 6.6E Response skills: listening, mf;':ﬂe"“ Lf‘sa‘l’l‘;’r“d‘sn"’fa"ﬂ etyof | Interact with sources in meaningful ways  |structures, and real world applications like designing to withstand
Ar?s and Regad\% 6,7,8 7.6E speaking, reading, writing, and sources ﬁ;} are reagd Igeard gr such as note taking, i iting, They respond to questions about these readings in their engineering
9 8.6E thinking using multiple texts. viewed ' ' or illustrating. notebooks, and use this information to inform their design decisions as they try to build
5 the tallest tower they can that will withstand the earthquake platform shaking.
The student responds to an Throughout the Lab, students are asked to respond to questions and discussion
niamoge | o | SE1 [esoresuieisie || Sengng ey of  |Responoralyorinwiing i st PO VS0 0 fom e e ok 2 vl st oy e e,
Arts and Reading v . peaking, reading, writing, sources that are read, heard, or register, vocabulary, tone, and voice. y ned throug ivities. v lons, they xp
8.6H thinking using multiple texts. viewed, to active listening and respond in socially appropriate ways to
. the teacher and other students.
In the Play and Rethink sections, students design, build, and iterate on a build to create
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- the tallest tower they can that will withstand the shaking of an earthquake platform. In
Angs and Rgad\g 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  |guided questions for formal and informal order to do so effectively, students generate questions about the structure and stability
9 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry of their designs, and answer these questic both in their i i and
through class dis ions of their builds and iterations.
In the Play section, students design and construct their first attempt at a tall tower. They
then learn more about structure and design throughout the Play and Apply sections, to
English Language 6.128 Inquiry and research: listening, | The student engages in both short- be able to revise their designs with this new knowledge. In the Rethink section, students
Ar%s and Rgad\g 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. apply their learning to construct an iteration on their build that will withstand a shaking
9 8.12B thinking using multiple texts processes for a variety of purposes. earthquake platform in the Tower Strength Challenge. Throughout this iterative process,
students document their designs and the rationale for changes in their engineering
notebooks.
Developing and sustaining Students respond to discussion prompts about their builds throughout the Lab, both in
English Language foundational language skills: Engage in meaningful discourse and | Engage in meaningful discourse and provide | writing in their engineering notebook, as well as verbally in discussions with their group,
Ar?s and Regad\% 7 7.1D listening, speaking, reading, provide and accept constructive and accept constructive feedback from teacher, and whole class. In these conversations students share about the strengths
9 writing, and thinking--beginning  |feedback from others. others. and weaknesses of their towers, and use constructive feedback from others to extend
reading and writing their learning and improve their designs.
As students seek to design and build the tallest tower, and construct the earthquake
6.1A The student uses mathematical ! N platform, they are applying mathematical thinking and math processes to sketch their
Mathematics 6,7,8 71A Mathematical Process Standards | processes to acquire and demonstrate Ie\\?glydr:allnzmsa;gztto Z:‘thlﬁ;“ig&s'{‘a%g_‘ designs, construct a tower from the design plans, and iterate on their designs in order to
8.1A mathematical understanding ryday life, Y. P! i solve the challenge of creating the tallest tower that can withstand the earthquake
platform.
~ N Throughout the Lab, students apply the engineering design process to design, build,
‘lf‘ii ag;’;':?ﬂ;f';'i:g ":Sg:'lg,‘,s: wation, |and iterate on their towers in preparation for the Tower Strength Challenge. In oing so,
6.1B The student uses mathematical Vormrlljala(in a Ianyor gtrgate de(erminir; a they analyze the information about the task to assess the criteria and constrains, create
Mathematics 6,7,8 7.1B Mathematical Process Standards |processes to acquire and demonstrate solution 'l?slif;)in the solu(iggﬁ and 9 a plan with their group in their i ing r offer justil ion for strengths
8.18 mathematical understanding it 9 o and weaknesses of the design, and then seek to construct their tower. Each iteration of
valualing the problem-solving process and the design incorporates mathematical thinking and practices into the engineering design
the reasonableness of the solution; processlg ! P ! inking practi ! 9! ing 19
ieal:d ';‘:.Isé':c':d'e"rgafsl oezjsf‘:}‘ d As students are trying to construct the tallest tower possible, they will apply
6.1C The student uses mathematical ( h‘pl: ives, paper a t P d't' hni mathematical thinking and processes to design and build a structure that is stable and
Mathematics 67,8 7.1C Mathematical Process Standards |processes to acquire and demonstrate |,°012 °9¥ 25 SPPoPrE S, 878 T8GR AES: taller than any others in the class. Throughout this process, they will sketch designs,
8.1C mathematical understanding n crrlebergsenese?as : r'oesr'atea :; S':I e use pieces from the 1Q Kit, as well as measurement tools and estimation, to try to
u N ppropriate, Ve create the tallest stable structure that will stand freely.
problems;
6.1D The student uses Commu"“:‘:ﬂ:;?fma".cal.'deaz'sin Students document their design ideas, iterations, and rationale for those iterations in
Math i 6.7.8 7'1 D Mathematical P Standard f d Ttipl Jud 9 bol their engineering notebooks, so that they can use those diagrams and notes to
lathematics 2 7 . lathematical Process Standards | processes (o acquire and multiple Including symbols, | ;o mmunicate their design plans to the group and class, and apply mathematical
8.1D mathematical understanding diagrams, graphs, and language as

thinking and practices to be able to construct a tower from the design.




ive Forward and Rev

Subject Area | Grade(s) s':i':::;g Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining N - Throughout the Lab, students engage in small group and whole class discussions about
Engish Language | ¢ 7 ¢ gqﬁ foundational language skills: ;'"e s':d‘?’(" develops “’;a' 'a"gl‘;age "l‘s"e,y"‘ actively o '"‘erp:‘et 2 mossage. K their building and Lab concepts. In these discussions, students are expected to
Arts and Reading e [N listening, speaking, discussion, | irot90 1S enind: speaidng. an Cartlying uestions, and respon active listening jes, ask clarifying questions to extend their learing,
X oh iscussions. appropriately. " S SerYIY
and thinking--oral language. and in their engineering notebook.
T O T
English Language 6,7,8 7.6H S| eapkin readiﬁ wrilingy and increasingly challenging variety of Respond orally or in writing with appropriate observed, and learned through Lab activities. In (hesé conversations, the) yare ex| ectéd
Arts and Reading " 8. peaking, r 9, \ 9. sources that are read, heard, or register, vocabulary, tone, and voice. g i 19 y y N ;  they P
.6H thinking using multiple texts. viewed to active listening and respond in socially appropriate ways to
) the teacher and other students.
In the Play and Rethink sections, students create simple projects in order to learn about
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- how to code the Autopilot to drive in different directions and for different distances. In
Arts and Reading 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  [guided questions for formal and informal the Play section, they explore the Drive command, and then in the Rethink section, they
8.12A thinking using multiple texts. processes for a variety of purposes. inquiry compare and contrast the robot behaviors from that command to those from the Drive
for in order to drive their robot for precise dista i
The student applies mathematical
process standards to develop and use |Estimate to determine solutions to In the Seek section, students respond to questions about their Autopilot build where
" strategies and methods for positive mathematical and real-world problems they use estimation and ical operations to ine things like the number of
Mathematics 5 5.3A Number and operations rational number computations in order |involving addition, subtraction, multiplication, | pieces used to build the robot and ways the robot or IQ pieces could be used as
to solve problems with efficiency and | or division measurement tools.
accuracy.
The student applies mathematical In the Rethink section, students code the robot to drive forward and in reverse for
process standards to select Solve problems by calculating conversions |different distances, in both inches and millimeters. They answer questions about how
Mathematics 5 5.7A Geometry and measurement appropriate units, strategies, and tools |within a measurement system, customary or |they can apply unit conversions to those distances, in order to code the robot to move
to solve problems involving metric. the desired distances, documenting their answers in the engineering notebook as well
measurement. as ing during i ons.
6.1A The student uses mathematical ) ising i As students are learning about how to code the robot the drive forward and in reverse in
Mathematics 67,8 7.1A Mathematical Process Standards |processes to acquire and demonsirate [A°P1Y Tafemalcs to prabieme SUSHO I ierent ways,they apply mathemaicalthinking to code the robot o travel for different
8.1A mathematical understanding ’ y distances.




Turning (1st gen) STEM Lab

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining " P Throughout the Lab, students engage in small group and whole class discussions about
English Language SN foundational language skills: The student develops oral language | Listen actively to interpret a message, ask |\ i pliiding and Lab concepts. In these discussions, students are expected to
. 6,7,8 71A A - : " through listening, speaking, and clarifying questions, and respond g . YA . h "
Arts and Reading 81A listening, speaking, discussion, | yic o ccion e appropriatel active listening ask clarifying to extend their learning,
: and thinking--oral language. g PProp! Y- and i in their engineering notebook.
T O T el e ot
English Language 6,7,8 7.6H S| e::l?igserseald?ﬁ Isv?:;(‘i’:\gy and increasingly challenging variety of Respond orally or in writing with appropriate gbsere/edu aln?j learned throu Ih La?)I ac(ivlit%s In (hesé cor\:\\l/ersa(i:ns the yarevexr ectéd
Arts and Reading " . peaking, r 9, \ 9. sources that are read, heard, or register, vocabulary, tone, and voice. g i 19 y y N ;  they P
8.6H thinking using multiple texts. viewed to active listening and respond in socially appropriate ways to
) the teacher and other students.
In the Play and Rethink sections, students create simple projects in order to learn about
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- ::z.;cflf: 12: ﬁ:ﬂg#ﬁ;\uzrfg;gﬁ::? :::!(::::s\na?hde“gg(:i:g::‘cltir:);h?h?a); I
Ar%sland Rgaud\g 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  |guided questions for formal and informal wha; thé h;ve Fearned “about coding the roi:ro( to make it drive around ob'eéts Y apply
9 8.12A thinking using multiple texts. processes for a variety of purposes.  |inquiry o ° coxing jedts,
generating questions about which commands to use, and in what sequence, as well as
which turn angles and directions are necessary to accomplish the task.
In the Rethink section, students are given multiple challenges to solve using the Turn
" 6.12B Inquiry and research: listening, The student engages in both short- for and Drive for commands: driving in a square and driving from the door of the
Tiiiéz‘g;;ge 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. classroom to their seat. After developing their plan for each challenge in their
9 8.12B thinking using multiple texts processes for a variety of purposes. engineering notebook, they must create a VEXcode 1Q project using the plan. They test
the project and revise it as needed to 1 the tasks.
In the Play and Rethink sections, students create simple project in order to code the
The student applies mathematical Autopilot to turn in different directions and for different angles. In the Play section, they
process standards to solve problems PR enter the degree measure as a parameter in the Turn for command, then observe as
Mathematics 4 47D Geometry and measurement involving angles less that or equal to Draw an angle with a given measure. the robot turns that angle. In the Rethink section they apply what they have learned to
180 degrees. code the robot to drive in various shapes, using appropriate degree measures in their
code.
T:voeczlsusd;r:nzp;g:ﬁl)mdaelh;?a(ical Re sent and solve problems related to In the Rethink section, students apply what they have learned to code the robot to drive
Mathematics 5 5.4H Algebraic reasoning gonce ts of ex ressionsvandp :ﬁ:e;: anr:J/or a‘rlsapand ?el:t:i toevolume around an object. They then use their projects to help them determine the perimeter of
cquatons, 7 P " |the object, and the path the robot drove.
6.1A The student uses mathematical . As students are learning about how to code the robot to turn in different ways, they
Mathematics 6,7,8 71A Mathematical Process Standards |processes to acquire and demonstrate :‘;I)é)lyd:allliw'zm:olgz‘(o g;zt):ﬁ?‘i:&s'{;%g_' apply mathematical thinking to code the robot to drive and turn to accomplish specific
8.1A mathematical i rycay iite, Y. P ! tasks like driving around a box.




nging Velocity (1st gen) STEM Lab

number sense as appropriate, to solve
problems;

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining " P Throughout the Lab, students engage in small group and whole class discussions about
English Language SN foundational language skills: The student develops oral language | Listen actively to interpret a message, ask |\ i pliiding and Lab concepts. In these discussions, students are expected to
n 6,7,8 71A A - : " through listening, speaking, and clarifying questions, and respond g . YA . h "
Arts and Reading 81A listening, speaking, discussion, | yic o ccion e appropriatel active listening ask clarifying to extend their learning,
: and thinking--oral language. g PProp! Y- and i in their engineering notebook.
st |Reore e The e g el e ot
English Language 6,7,8 7.6H S| e::l?igserseald?ﬁ ls;:;(\ir:‘g, and increasingly challenging variety of Respond orally or in writing with appropriate gbsere/edu aln?j learned throu Ih La?)I ac(icitis In (hesé cor\:\\l/ersa(i:ns the yarevexr ectéd
Arts and Reading " 8. peaking, r 9, \ 9. sources that are read, heard, or register, vocabulary, tone, and voice. g i 19 y y N ;  they P
.6H thinking using multiple texts. viewed tﬁ " dactr:ve ||st:n|ng and respond in socially appropriate ways to
) the teacher and other students.
In the Play section, students learn about how to code their robot to drive and turn at
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- g!g:::: ;’:S‘ES'::&I;‘:Z :{;:(slkrfrfaﬁ?;gg ;vh)q_glaf{g:;;\;f:‘q;:lggrs‘crsa‘y _:s:hues;mllfor
Ar%sland Rgaud\gg 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  |guided questions for formal and informal slection n thelRethink section, they generate qﬁii.lsnolns to hel;; them sglvle remixpp v
8.12A thinking using multiple texts. processes for a variety of purposes. inquiry challenges, and apply what they have learned to determine the velocity the robot should
travel to accomplish the task.
In the Rethink section, students are given a started VEXcode IQ project that they must
English Language 6.12B Inquiry and research: listening, The student engages in both short- edit in order to complete remix challenges, like driving the robot to protect a castle, or
9 'guag 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. play tag. In order to do so effectively, groups will develop a plan, record it in their
Arts and Reading L . . ) . . y y
8.12B thinking using multiple texts processes for a variety of purposes. engineering notebook, and revise that plan based on their observations of the robot's
iors when the project is run.
The student applies mathematical
Mathematics 4 47D Geometry and measurement process standards to solve problems | angle with a given measure. In order to complete the remix challenges in the Rethink sections, students must code
involving angles less that or equal to the robot to turn for the appropriate number of degrees in order to drive as intended.
180 degrees.
6.1A The student uses mathematical X o A_s studgnts build and les( projects, and pamcwpa(e in §mgl| group and whole class
Mathematics 6,7,8 71A Mathematical Process Standards |processes to acquire and demonstrate Apply malhemaths to problems arising in dlscuss_lons about velocity, they apply mathematlcal thinking anq processes to
8.1A mathematical understandin everyday life, society, and the the needed to drive the robot for appropriate distances, turn
: 9 angles, and velocity percentages in order to successfully accomplish Lab activities.
Use a problem-solving model that In the Rethink section, students are given a started VEXcode IQ project that they must
6.1B The student uses mathematical incorporates analyzing given information, edit in order to complete remix challenges, like driving the robot to protect a castle, or
Mathematics 6,7,8 7.1B Mathematical Process Standards |processes to acquire and demonstrate lormglallqg a p!an or strate_gy, determining a |play tag. Students will predict and obsewg the behaviors of the robot, mgke a plan for .
8.1B mathematical understandin solution, justifying the solution, and what changes need to be made to the project, and build and test the project to test their
evaluating the problem-solving process and |ideas. Students will apply mathematical thinking and processes to determine the
: 9 1 th bl Ivi d |ide Stud ill 1 h | thinki d di ine the
the of the solution; sequence and parameters of that will make the robot accomplish the goal.
f;ls\(;\:loa?iljélsn(;:g:'gafdalpzﬁceilm;d Througout the Lab, students document their plans and projects in their engineering
6.1C The student uses mathematical g . N notebook, drawing sketches and making notes about the path and behaviors of the
Mathematics 67,8 7.1C Mathematical Process Standards |processes to acquire and demonstrate |29r"0/00Y 5 appropriate, and (echnidues, | rooots, and the parameters needed for commands in their VEXcode IQ projects. They
8.1C mathematical understanding 9 ) & . apply their learning and notes to be able to solve the challenges in the Play and Rethink

sections successfully.




Clawbot with Cont

st gen) STEM Lab

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
§ 6.1A Develogmg and sus'alnlng ) The student develops oral language Listen actively to interpret a message, ask Throughout the Lab, students engage in small group and whole class discussions about
English Language foundational language skills: : . . o . their building and Lab concepts. In (hese discussions, students are expected to
! 67,8 71A ound: guage skills through listening, speaking, and clarifying questions, and respond °
Arts and Reading listening, speaking, discussion, b active ||sten|ng ask clarifying to extend their learning,
8.1A I discussions. appropriately.
and thinking--oral language. and in their engineering notebook.
Developing and sustaining Throughout the Lab, students answer questions about the meaning and functionality of
English Language 6 6.2B foundational language skills: The student uses newly acquired Use context such as definition, analogy, and |commands in their projects, apply what Ihey have learned from the readings in the Lab
Arts and Reading : listening, speaking, reading, vocabulary exp A ples to clarify the meaning of words. and their observations of the robot's the new into
writing, and thinking--vocabulary. their vocabulary and use them appropriately in c\ass discussions.
6.6H Response skills: listening, The student responds to an ;:1;2‘!:32 ?Jlgtlr:gent?:s fsr(;r(:\etr;(esira :\;?\Zee(:i:; rneslzir(‘)?);o :su i/sell‘log: \?vrlldaldtllf(ejyshsili?/g read,
English Language . . - o increasingly challenging variety of Respond orally or in writing with appropriate L . " ’
Arts and Reading 6,7,8 7.6H sp_ea_kmg, r_eadmg, ,"’”""9* and sources that are read, heard, or register, vocabulary, tone, and voice. observed, and Iear_ned _throggh Lab acpvmes. In these conve(sallons, Ihey are expected
8.6H thinking using multiple texts. N to active listening and respond in socially appropriate ways to
viewed.
the teacher and other students.
Throughout the Lab, students are prompted to ask and answer questions about how
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- they can code the Controller in order to control the Clawbot with accuracy and
Ar?s and Rgad\% 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry | guided questions for formal and informal precision. As they learn about different commands and their functionality, they will
9 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry generate questions about the efficacy of each type of project, and test them out in order
to compare their observations and experiences with their projections.
N . & . Each time students test a new project to code their Controller, they develop a plan for
. 6.12B Inquiry and research: listening, The student engages in both short- . - .
ErgishLanguage | 6,78 7.128 speaking, reading, writing, and | term and sustained recursive inquiry | Develop and revise a plan. B e e o e oo
's and Reading 8.12B thinking using multiple texts processes for a variety of purposes. ecessary based on what they leamed about the project in relation to the robots
The student applies mathematical In the Seek section, once students have built their robot, they answer questions related
Mathematics 5 5.4H Algebraic reasonin: process standards to develop Represent and solve problems related to to problem solving about the Clawbot and its measurements. After taking the
: 9 9 concepts of expressions and perimeter and/or area and related to volume. | measurements of the Clawbot, they apply that knowledge to solve distance and
equations. perimeter problems.
61A The student uses mathematical Apply mathematics to problems arising in /:: tsrt::\(:;esnltli:o cr:r?rl\z(cet It_:: :)::igv;t’l?i.e(gz;gﬁ;); E;;zi:‘sa::)cslell:::ri‘sr;)?eracr:e?wg;::s:ﬁz :‘;
Mathematics 67,8 7IA Mathematical Process Standards | processes to acquire and demonstrate |/ vay jife society, and the workplace; | map the desired path the robot should travel, and connect their code to the Controller in
8.1A mathematical understanding : : " .
order to drive their robot effectively to accomplish a task.
22':?';;‘;';'5“':‘1293?:' ';z]ce"m; d In the Play section, students build and test a project that uses the position of the
6.1C The student uses mathematical lechn‘i)lo as': ﬁo riatepand {echni ues, Controller's joysticks to control the velocity of the robot. In order to drive the robot
Mathematics 67,8 710 Mathematical Process Standards |processes to acquire and demonstrate |02 99 25 SPPToPriEl S, 878 F8CARAueS: effeciivly, students connect he joyiic positon on s axi to the movement of the
8.1C mathematical understanding cluding mer ) & : robot, a theil n their engineering notebook, as well as

number sense as appropriate, to solve
problems;

verbally in small group and class dlscusslons




Movement Challe st gen) STEM La

: Standard -
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining " P As students work with their groups to design the path for their robot to collect trash
Engish Language | ¢ 7 ¢ LN foundational language skills: |Th"e student develops oral language | Listen actively to interpret a message, ask | the school, and build, test, and iterate on their projects, they will discuss the
.7, found: 'guage rough listening, speaking, and clarifying questions, and respond L and ! n ¢
Arts and Reading 51 listening, speaking, discussion, | i on9 1S ¢ oo process together, listening actively, and responding appropriately to ensure that the
- and thinking--oral language. - ppropriately. group reaches on all phases of the challenge.
L . . " . Students will work collaboratively to design the path their robot will travel, as well as to
) Developing and sustaining The student develops oral language :ﬁc"‘('icr:gaa':é"cz‘r:’gg;:i:‘Z"S‘:‘;;‘;:?;’::f':gm code the robot to successfully accomplish the challenge. Throughout this process they
English Language 6 6.1D fgunqatlonal Ianguagg skills: through listening, speaking, and other group members, taking notes, and will engage in small group discussions about the project, respond\lng to discussion
Arts and Reading listening, speaking, discussion, | . " prompts verbally and in written form, as students take turn as the ‘Recorder" in the
19, Spe3 iscussion. identifying points of agreement and " ! °n form, nthe
and thinking--oral language. d group to note discussion decisions, iteration rationales, and answers to questions in the
isagreement. g
engineering notebook.
6.6H Response skills: listenin The student responds to an Throughout the Lab students will engage in discussions in both their small groups and
English Language 6,7.8 7.6H s eapkin readir.\ wri(mgl and increasingly challenging variety of Respond orally or in writing with appropriate |the whole class. In these conversations students are expected to use the
Arts and Reading t 8.6H tt?inkin gL‘!Sin mSIIIi le Ieills sources that are read, heard, or register, vocabulary, tone, and voice. documentation in their engineering notebook to inform the discussion, as well as
- 9 using mult : viewed. respond verbally in socially iate and respectful ways.
Enalish Lan 6.12A Inquiry and research: listening, | The student engages in both short- | Generate student-selected and teacher- ff:::f’e":st:“’i:k ‘rh’."“g‘ :;‘e process of dei‘gr"“"gba pfg‘ \:ﬂr:he ":I:"i" and ﬁ’i‘;"d",’]‘g and
Ar?sz di-:?g:;ge 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry | guided questions for formal and informal c?(:r'agaﬁd oois(':a(')rjssoé lh:ykask a:s q(:\\e:solhz :ez: ‘oors neié):d tosco:eethg rogot o
nd Reading 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry eria . . 85 W Vi
move in the intended ways.
In the Play section, students will develop a plan for their robot to drive to three locations
English Language 6.12B Inquiry and research: listening, The student engages in both short- in the school to collect the recycling, and document this plan by writing pseudocode in
Al 67,8 7128 speaking, reading, writing, and | term and sustained recursive inquiry | Develop and revise a plan. their engineering notebook. In the Rethink section, students will revise their plan to
9 8.12B thinking using multiple texts processes for a variety of purposes. meet one of the remix challenges, documenting their pseudocode to help them as they
code the robot.
Developing and sustaining As students work collaboratively throughout the Lab, they will engage in group
English Language foundational language skills: Engage in meaningful discourse and | Engage in i and provide i as well as whole class discussions, where they will share their learning and
Arlgs and Regadwg 7 71D listening, speaking, reading, provide and accept constructive and accept constructive feedback from progress. Students will share their projects with one another and accept constructive
9 writing, and thinking--beginning | feedback from others. others. feedback on how to debug them, or make them more efficient, so that they are better
reading and writing able to accomplish the challenge of the Lab.
. . . In the Play section, students share their path, process, and projects with the class,
. Inquiry and research: listening, The student engages in both short- Use an appropriate mode of delivery, h ! S N . ’
E/{\r%sllsar:‘léﬁg:;ge 7,8 ;gj speaking, reading, writing, and term and sustained recursive inquiry whether written, oral, or multimodal, to gi:;%:;: ;r:;o;r:a:&r; én(;h:::v:‘g?::g‘egﬂggai:ogt:(‘gf:‘)gcvi‘:egﬂtesea?::';;? and in
9 - thinking using multiple texts processes for a variety of purposes. | present results. ¢ P! Y. Y
socially ways as they share with the class.
I e s mathematcal In order for students to code their robot to move around their school plan effectively,
Mathematics 4 4.7D Geometry and measurement ;;og‘esns s;‘ \eas I:s: Ishoal ;peo ; ms Draw an angle with a given measure. students must determine the accurate turn angle and direction the robot needs to move
involving ang qu in order to reach the intended destination.
180 degrees.
process standards to select measurements of length, intervals of time, | 1808 08 B 1 e e o Aoy those massUremon (o a8
Mathematics 4 4.8C Geometry and measurement appropriate customary and metric liquid volumes, mass, and money using ection, and turn angles the robot needs to travel, and apply those measurements as
" o parameters in their projects. They will apply mathematical operations to their
units, strategies, and tools to solve addition, or as needed to ensure that the robot reaches the intended destinations
problems involving measurement division as appropriate. effoctively
Throughout the Lab, students apply mathematical thinking and processes to code their
6.1A The student uses mathematical N i robot to successfully complete the Lab activities and challenges. They apply
Mathematics 67,8 7A Mathematical Process Standards |processes to acquire and demonsirate [ PP Matfemalics fo probloms afising in |4, rement of the distances and tum angles o creae the map to scale for the robot
8.1A mathematical understanding ryday lite, 4 P ! to drive on, as well as to construct a project that effectively navigates the space to
complete the challenge.
Usea pro(blem»szrlvmg "!°"e'.";a‘ ti To both create their map and code their robot to travel around the school plan students
6.1B The student uses mathematical incorporates analyzing given Information, - ¢ reated in the Play section, they will use the Lab information to determine the
i formulating a plan or strategy, determininga | - A
Mathematics 6,7,8 7.1B Mathematical Process Standards | processes to acquire and demonstrate solution, justifying the solution, and criteria and constraints of the challenge, create a plan on paper, and develop the
8.1B mathematical understanding evaulu‘anhlulhleyl rgblem-s:h;in : rocess and solution using pseudocode. They will then evaluate the solution as they build and test
g the p g proc their projects, and iterate on the projects as needed to accomplish the challenge
the of the solution;
Select tools, including real objects,
6.1C The student uses mathematical manipulatives, paper and pencil, and As students are developing their school plan for the robot to drive around in the Play
Mathematics 67,8 71C Mathematical Process Standards | processes to acquire and demonstrate technology as appropnate,. and. techniques, |section, they will first dla.gram itin Ihe\r.engmeermg n.olebooks, then (ransigr itto Iafge
" including mental math, estimation, and paper for the robot to drive on. To do this, students will need to transfer their map with
8.1C mathematical understanding N o
number sense as appropriate, to solve accurate measurements, scaled to enable the robot to successfully navigate the map.
problems;
Communicate mathematical ideas, Students will communicate their initial plan in their engineering notebook, then scale
6.1D The student uses mathematical reasoning, and their implications using that plan onto paper large enough for the robot to drive on. Students will use their
Mathematics 6,7,8 7.1D Mathematical Process Standards |processes to acquire and multiple rep: i including symbols, |engineering notebook as well as their group discussions to communicate the spatial
8.1D mathematical understanding diagrams, graphs, and language as ing, and angle measures n ary to create an accurate map
appropriate that can be i by the robot.
Students will create drawn diagrams of their school plans both on a small scale in their
6.1E The student uses mathematical Create and use to organize, i i then on a larger scale, on paper sized appropriately for the
Mathematics 6,7,8 71E Mathematical Process Standards |processes to acquire and record, and i robot to drive. To do this effectively, they will communicate and record the necessary
8.1E mathematical understanding ideas; measurements so that the robot enters spaces when coded with those measurements

as intended.




op, There It Is! (1st gen) STEM La

evaluating the problem-solving process and
the of the solution;

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustainin Throughout the Lab, students engage in small group and whole class discussions about
English Language 6.1A ioundat?ongal language skﬁs' The student develops oral language Listen actively to interpret a message, ask  |coding the robot, their dance moves, and Lab concepts. In these dlscusslons students
Arts and Road 67,8 7.1A et ke = ission, | through listening, speaking, and clarifying questions, and respond are expected to active listening jes, ask clarifying to
9 8.1A and (hir?kin‘;--oralglénguage ' discussions. appropriately. extend their learning, and document questions and responses in their engineering
i notebook.
The student responds to an Throughout the Lab, students are asked to respond to questions and discussion
English Language 6.6H Response skills: listening, increasingly challenging variety of Respond orally or in writing with appropriate prompts using notes from their engineering notebook, as well as what they have read,
Arts and Readin 6,7,8 7.6H speaking, reading, writing, and sources that are read, heard, or register, vocabulary, tone, and voice. bserved and learned through Lab actlvmes In these conversations, they are expected
9 8.6H thinking using multiple texts. owed g ’ gister, . tone, . active listening and respond in socially appropriate ways to
) the teacher and other students.
In the Play section, students create simple projects in the Stop and Go Challenge. They
English Language 6.12A Inquiry and research: listening, | The student engages in both short- Generate student-selected and teacher- i;z:;::mjrg‘:;fg ;ﬁz?ra:oiﬁ?::(Irr‘e"::(:l;?edlgvz?lzifsa;ﬂdazglr{t::;‘alzgg?rz ;Dn d
9 9uag 67,8 7.12A speaking, reading, writing, and  |term and sustained recursive inquiry | guided questions for formal and informal proj peatedly , s ¢
Arts and Reading 8.12A thinking using multiple texts. rocesses for a variety of purpOSes. inqui claw. Throughout this process, students are encouraged to ask questions about the
: 9 9 P : P y of purpf : quiry blocks used in their projects and reflect on differences between Repeat and Forever
loops.
. " . In the Rethink section, students are asked to create a dance move for their robot in the
. 6.12B Inquiry and research: listening, The student engages in both short- N . . o
English Language 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. _Groo\{e Maf:hlng Challenge. They consider the criteria of the dance and deve!op aplan
Arts and Reading 8128 thinking using multiple texts rocesses for a variety of purposes. in their engineering notebook. They then apply that plan to a VEXcode IQ project.
- ‘g using multip! P Y of purposes. Based on testing, students will revise their dance plan as needed.
6.1A The student uses mathematical . PP As students code their robot in the Groove Machine Challenge, they must apply their
Mathematics 67,8 74A Mathematical Process Standards |processes to acquire and demonsirate [ PP Matfhemalics fo probloms afising in |12\ rement skils to determine how far to raise and lower the arm, open and close the
8.1A mathematical understanding ryday lie, Y. place; claw, as well as the angle to turn and distance to drive forward and reverse.
Use a problem-solving model that
6.1B The student uses mathematical incorporates analyzing given information, Before completing the Groove Machine Challenge in the Rethink section, students
Mathematics 6.7.8 71B Mathematical Process Standards | processes to acquire and demonstrate formulating a plan or strategy, determining a |analyze the given criteria, plan their dance move to incorporate the criteria, then test
> 818 B e toal e i 9 solution, justifying the solution, and and iterate on their dance move until it meets the goals of the challenge. They follow

this problem-solving process throughout the Rethink Challenge.




on Sensor (1st gen) STEM La

and division while solving problems
and justifying solutions.

i Standard
Subject Area |Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
1A Ef:“;'g"?g;‘iﬂg‘r’] 5“:‘1‘";:%5_ The student devel " Throughout the Lab, students engage in small group and whole class discussions about
English Language 6.7.8 7.1A Ji l: mn' kl?]“ 9 s thre S| : "er; niive ops %: ang:age Listen actively to interpret a message, ask clarifying the Vision Sensor and how it functions. In these discussions, students are expected to
Arts and Reading o 81A stening, spead .kg, y Ol ough listening, speaking, al questions, and respond appropriately. active listening ies, ask clarifying questions to extend their learning,
- disoussion, an and questions and in their notebook.
oo Response skill: istening, | The student responds to an Thmug(hout_ the L?b, fstude;‘ts_ are asked o restpobnd :(o quesl;rns ar;d(dtlscushswon .
English Language 6.7.8 Ton speaking, reading, writing,  |increasingly challenging variety of | Respond orally or in writing with appropriate register, "L"mp s d“s'“g :‘° es ;"‘:‘ e"’] f_"%"e;“.':.g "°| e n‘]’° » as wel as‘.‘” a i ey have rea lod
Arts and Reading v . and thinking using multiple sources that are read, heard, or vocabulary, tone, and voice. observed, and learned through Lab activities. In these conversations, they are expecte
8.6H texts . o active listening st and respond in socially appropriate ways to
3 viewed.
the teacher and other students.
Inquiry and research: - ] During the Play and Apply sections of the Lab, students are asked to hypothesize how
English Language 6.12A listening, speaking, reading, | 1 Student engages in both short- | o0 e oy dent-selected and teacher-guided the robot will move based on the example project and also asked to imagine how the
Arts and Readin: 67,8 7128 writing, and thinking usin term and sustained recursive ingiry iestions for formal and informal inqui Vision Sensor could be used in a competition setting. They discuss this amongst their
ing 8.12A ng. 9USING | 5rocesses for a variety of purposes. | 34eSt! i inquiry d petitior 9. They 9
multiple texts. groups and also record this in their
The student applies mathematical
"L?iﬁié‘"’-:f;’ﬁi :z;‘:;z':?of“d Estimate to determine solutions fo mathematical ang | 01der to calulate the center X and Y coordinates of the object in the Rethink section,
. § use strateg stimate to determine soutions to mathematical and | o4 yents will need to divide the width and height by 2 then add the offset for the X or Y
Mathematics 5 5.3A Number and operations positive rational number real-world problems involving addition, subtraction, " . by the ir jon given in the snapshot. They do this type of
computations in order to solve multiplication, or division calculation multiple times to practice determining the center point
problems with efficiency and
accuracy.
Describe the key attributes of the coordinate plane,
including perpendicular number lines (axes) where the |In the Play section, students learn about the Vision Sensor and how it can detect and
intersection (origin) of the two lines coincides with follow objects. They learn about how the object itself is mapped onto a coordinate plane
The student applies mathematical | zero on each number line and the given point (0, 0);  |when configuring the object for use with the Vision Sensor. Students will describe the
Mathematics 5 5.8A y and 1t |process to identify the x-coordinate, the first number in an ordered pair, |how the Vision Sensor detects objects and how the center point of the object is
locations on a coordinate plane. indicates movement parallel to the x-axis starting at determined using the coordinate grid. They calculate the X and Y coordinates of the
the origin; and the y-coordinate, the second number,  |center of the object and also use the axes to measure the width and height of the object
indicates movement parallel to the y-axis starting at using the grid measurements.
the origin.
The student applies mathematical G':phé" the f"’? quagram of the ;:oordmaﬁ pIaTe 1 In the Rethink section, students calculate the center X and Y coordinates of an object
Mathematics 5 5.8C y and t |process to identify or de’e ‘pa"f d° ”‘:)’l“ ers a“f':? “:r"“ mathemai :°2 py | detected by the Vision Sensor. They also use this information to determine the number
locations on a coordinate plane. and real-world problems, including those generated by | ¢ pixels wide and number of pixels tall the object is.
number patterns or found in an input-output table.
6.1A The student uses mathematical . Students apply mathematics as they leam how the Vision Sensor functions. They
Mathematics 6,7,8 71A Mathematical Pracess processas to acquire and Apply mathematics ta problems arising in everyday identify how and where a Vision Sensor may be used in competition robotics and
8.1A Standards demonstratg mathematical life, society, and the workplace; practice calculating the center X and Y coordinates of the object in the field of view.
T e e In order to calulate the center X and Y coordinates of the object in the Rethink section,
. o . i . . students will need to divide the width and height by 2 then add the offset for the X or Y
Mathematics 6 6.3D Number and adcdilt(;cr,,‘ o o a Add, subtract, multiply, and divide integers fluently " as . by the ir jon given in the snapshot. They do this type of
and division while solving problems calculation multiple times to practice determining the center point.
and justifying solutions
g:‘;z‘s“sd:{;‘nzzeg:Sm"‘r:‘p“rz’s":r:'fa' In order to calulate the center X and Y coordinates of the object in the Rethink section,
Mathematics 6 6.3E Number and addition, Multiply and divide positive rational numbers fluently | Su9ents W'g;‘ee" to divide the width and height by 2 then add the offset for the X or ¥

the ir given in the snapshot. They do this type of
calculation multiple times to practice determining the center point.




Speedy Delivery (1st gen) STEM L

appropriate

: Standard frey
Subject Area | Grade(s) Number Strand Knowledge Statement Description How and Where The Standard Is Reached
§ 6.1A Develogmg and sus'alnlng ) The student develops oral language Listen actively to interpret a message, ask Throughout the Lab, students participate in small group and whole f:lg§s discussions to
guag ly 9
English Language 6,7.8 71A foundational language skills: th . . " learn about the Lab concepts and to work collaboratively on the activities and
.7, found: 'guage rough listening, speaking, and clarifying questions, and respond ! S >sand
Arts and Reading 81A listening, speaking, discussion, d challenges. In these discussions, they are expected to demonstrate active listening,
X 19, Spo2 iscussions. appropriately. ! d ns, they ar !
and thinking--oral language. asking and in socially appropriate ways to others.
Developing and sustainin Participate in student-led discussions by ‘As students work collaboratively to code their robot to transport packages in the
Engi ping 9 The student develops oral language | eliciting and considering suggestions from  |Package Dash Challenge in the Rethink section, they will participate in small group
nglish Language foundational language skills: . . h y N ) .
Arts and Reading 6 6.1D listening, speaking, discussion through listening, speaking, and other group members, taking notes, and discussions in response to questions, and about path planning and coding. Students will
and thinking-oral language. | discussion. identifying points of agreement and take notes and summarize these conversations in their engineering notebook to use as
g guage. disagreement. they are building their code.
6.6H Response skills: listenin The student responds to an Throughout the Lab students will engage in discussions in both their small groups and
English Language 6.7.8 7en phovy a"ki e reading. writ ng’ and |increasingly challenging variety of Respond orally or in writing with appropriate |the whole class. In these conversations students are expected to use the
Arts and Reading W T - peaking, reading, writing, sources that are read, heard, or register, vocabulary, tone, and voice. documentation in their engineering notebook to inform the discussion, as well as
8.6H thinking using multiple texts.
) . viewed. respond verbally in socially appropriate and respectful ways.
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- Q:r::ﬁ‘degt‘st:eoi:k ‘:;'tzg(gsh ::: pmzssimﬂ:«w;gazm 'r:);vt/haLOb::haigdrr?::t?:gtr?gd
Ar? i e d‘g 6,7,8 7.12A speaking, reading, writing, and  |term and sustained recursive inquiry | guided questions for formal and informal bl o con e L PR Senavioren ;’ 16 oo Py oot
s al eading 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry criteria and constraints of the task, as well as tne behaviors needed to code the robot to
move in the intended ways.
In the Play and Rethink sections, students begin by planning a path for their robot,
" 6.12B Inquiry and research: listening, The student engages in both short- writing the pseudocode needed to grab, lift, move, and drive objects to the necessary
English Language
Ar?s and Rgad\% 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry | Develop and revise a plan. locations in order to accomplish the task at hand. As they begin to build and test their
9 8.12B thinking using multiple texts processes for a variety of purposes. projects, they will revise their plan as needed, in order to make the robot solve the
T:‘;:Z‘sf:l’:nzng:slomsi:rzmagglaelms In order to code the robot to drive to navigate the Package Dash Challenge effectively,
Mathematics 4 4.7D Geometry and measurement ﬁwo\vm an \esr loss lha;’orp; ual to Draw an angle with a given measure. students will code the robot to turn to the accurate angle measure and direction in order
180 deggreesg q to reach their desired location.
The student applies mathematical In the Play section, students learn about how to use the Device Info on the Brain's
process standards to select \dentify relati N f 1 unit screen to see the degree measures of the arm and claw motors. They will compare and
Mathematics 4 4.8A Geometry and measurement appropriate customary and metric lentify relative sizes of measurement Units | ¢t the angle measures with the positions of the arm and claw in order to use the
ithin th t d metr te
units, strategies, and tools to solve within the customary and metric systems. relative measurements of the motor in degrees in their projects to code the robot to
problems involving measurement. grasp and lift objects effectively.
The student applies mathematical Solve problems that deal with N N
process standards t select mezsurements of length, intervals of time, !N 1der to code the robol o rive and tun to complete the Package Dash Challenge n
Mathematics 4 4.8C Geometry and measurement appropriate customary and metric liquid volumes, mass, and money using ane Iei o'f"m:e;;:;‘ Sa:dean Im&isaecfr:ler:se Xe:::?::i Ihz ::aem::rg?fst:er!r lrjc;r‘ects
units, strategies, and tools to solve addition, subtraction, multiplication, or ang| der t kp th N bot pply intend : p: i proj
problems involving measurement. division as appropriate. I order to make the robot move as intended.
Throughout the Lab, students apply mathematical thinking and processes to code their
6.1A The student uses mathematical robot to successfully complete the Lab activities and challenges. They apply
Mathematics 67,8 74A Mathematical Process Standards |processes to acquire and demonsrate | APbY MAeMalCs o proplems amsing n | oy rament of the arm and claw motor positions, drive and tum angles, and more as
8.1A mathematical understanding ryday fite, Y. P ! they plan and code a project for their robot to be able to complete the Package Dash
Challenge successfully.
Use a problem-solving model that In the Rethink section, students will participate in the Package Dash Challenge, where
6.1B The student uses mathematical mcorporg(es analyzing given |nformat!o!1, they will apply what (hey have Iearneq abgul coding the robot to plan a path, develop
Mathematics 6,7.8 71B Mathematical Process Standards | processes to acquire and demonstrate formulating a plan or strategy, determining a |pseudocode, and build and test a project iteratively to navigate the robot to move
> 0 818 fn thematical unqd oratandin solution, justifying the solution, and objects around the warehouse. To do this effectively, students will use the engineering
: 9 evaluating the problem-solving process and |design process as a problem solving model to design, build, test, and iterate on their
the of the solution; projects to solve the challenge.
Select tools, including real objects, Throughout the Lab, students will use tools to help them solve the Package Dash
6.1C The student uses mathematical manipulatives, paper qnd pencil, and‘ Chal»lenge and code»thelr robot to move objects arqund the space sqqces§7ully, They
Mathematics 6.7.8 710 Mathematical Process Standards | processes to acquire and demonstrate | {€€hnology as appropriate, and techniques,  |will first use the Device Info on the Brain to determine the motor positions in degrees of
n BIWC Snalhemanca\ ur?ders(andin including mental math, estimation, and the arm and claw that are needed to grasp, lift, and place objects effectively. They will
B 9 number sense as appropriate, to solve also measure the drive and turn distances needed to navigate the warehouse, and
problems; apply their learning to their projects.
Communicate mathematical ideas, . i . . |
6.1D The student uses mathematical reasoning, and their implications using In both the Pliiyt:;? Rethlnk §ectlons, s(uder_\r(::yo:;"rnuesrg ;hsgrt?l;?ri?itozlzrf‘ xz':jgs
Mathematics 6,7,8 7.1D Mathematical Process Standards | processes to acquire and multiple repi including symbols, |2c 0 e values (ke the motor position in degrees of the arm and claw)
8.1D mathematical understanding diagrams, graphs, and language as

to communicate their plan, and apply that information to their project development.




Do or Not To Do (1st gen) STEM Lab

involving proportional relationships.

scale factors, tables, graphs, and
proportions.

Subject Area | Grade(s) s':i':::;? Strand Knowledge Statement Description How and Where The Standard Is Reached
§ 6.1A Develoging and sus'aining ) The student develops oral language Listen actively to interpret a message, ask Throughout the Lab, students engage in small group and whole class discussions about
English Language 6,7.8 71A fpunqatlonal Iaqguagg skills: through listening, speaking, and clarifying questions, and respond coding the robot and Lab concepts. >In these discussions, s(udems are expected to
Arts and Reading > 0 51 listening, speaking, discussion, | oud S S9! g appropriately g active listening ask clarifying to extend their leaming,
) and thinking--oral language. - i} and an in their engineering notebook.
o The student responds to an Throughout_ the Lab, students}are a}sked»lo respond to questions and discussion
rgniemoge | o, | G0 [eseresieisie o) Srang aieof  |Respontorlyorinwiing i st PO VS0 106 fom et enoneng ok 2 vl s wha oy e e,
Arts and Reading v . peaking, r 9, \ 9. sources that are read, heard, or register, vocabulary, tone, and voice. g 9 i  they P
8.6H thinking using multiple texts. viewed to active listening and respond in socially appropriate ways to
} the teacher and other students.
In the Play section, students are presented with various simple algorithms to control the
English Language 6.12A Inquir¥ and res.earch: listening, The student engages in bqlh §hort.- Generate student-selected and t_eacher- mcv_ement of the ro_bol‘s arm baged on if a button is pressed or not. ThE_,‘y are ask_ed to
Arts and Reading 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry  [guided questions for formal and informal predict how the project will work if run on the robot, then they see a project flow diagram
8.12A thinking using multiple texts. processes for a variety of purposes. inquiry to learn how the project will work. They use this information to help debug their own
projects in the Rethink challenge.
In the Rethink section, students design a user interface by coding their robot to perform
English Language 6.12B Inquiry and research: listening, The student engages in both short- . specific actions depending on the buttons pressed. In order to write this program, they
Arts and Reading 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry [ Develop and revise a plan. first have to develop a plan based on the project provided. After creating their plan in
8.12B thinking using multiple texts processes for a variety of purposes. the engineering notebook, they create their VEXcode IQ projects and test them. Based
on testing, students will revise their projects as needed
The student applies mathematical
process s‘a”ga’dsr:":e've"’p and use R‘:"I'ese"' s"d 5°éve ""”".'p"Cf‘""" ‘;f a In the Seek section, students are asked to reflect on how the movement of the Arm
Mathematics 5 5.31 Number and operations strategies and methods or stI(IVE whole number and a racpont at re ters t_u would be changed if smaller gears were used. They then calculate the gear ratio of the
rational number computations in order |the same whole using objects and pictorial arm as 36/12 and 60/36 comparatively and simplify these ratios.
to solve problems with efficiency and | models, including area models. )
accuracy.
6.1A The student uses mathematical " i N . .
" Apply mathematics to problems arising in In the Seek section, students apply their knowledge of multiplying and reducing
Mathematics 67,8 ;m Mathematical Process Standards ﬁ::ﬁ‘ees:‘eaiéglacqu\re and demonstra(e everyday life, society, and the workplace; fractions and use those skills to calculate gear ratios that could be used on their robot.
Use a problem-solving model that Asdstudents prepare for lge User Interface Challenge, dmey apply matr||err7‘|altlcall (hlnkl;g
Mcalinsn " use an lesign process to help plan an
6.1B The student uses mathematical ‘fg:r?ﬁg:ian(;saa;::gi':‘g(g;’:;y"g:{;amt:ﬁ;{g a execute on their projects. Students first \dermfy the crllerla for the challenge and then
Mathematics 6,7,8 7.1B Mathematical Process Standards | processes to acquire and demonstrate solution, justifying the solutioﬁ and formulate a plan for how they will code buttons to complete each action. After creating
8.1B mathematical understanding evalua(ihg the problem-solviné process and the plan, they implement their solution and test it out. As they test, they will determine
the reasonableness of the solution: any changes to make and iterate on the solution until they are ready to complete the
' User Interace Challenge.
The students applies Apply ant In the Seek section, students are asked to reflect on how the movement of the Arm
Mathematics 6 648 Proportionality Process standards 1o deveron an 1o solve prediction and comparison of real- | would be changed if smaller gears were used. They then calculate the gear ratio of the
:'Je"\aﬁ;sn::\p‘:\gnoprﬂslzsn u_)'na " world problems involving ratios and rates. arm as 36/12 and 60/36 comparatively and simplify these ratios.
The students applies mathematical In the Seek section, students are asked to reflect on how the movement of the Arm
Mathematics 6 6.4E Proportionality process standards to develop an Represent ratios and percents with concrete |would be changed if smaller gears were used. They then calculate the gear ratio of the
i understanding of proportional models, fractions, and decimals. arm as 36/12 and 60/36 comparatively and simplify (hese ratios. After simplifying these
relationships in problem situations. ratios, they multiply the ratios as fractions to the gear ratio of the arm as 5:1.
The student applies mathematical pI t I cal an I '_" In the Seek sectlon_. students are asked to reflect on how the movement of the _Arm
Mathematics 6 6.5A Proportionality process standards to solve problems problems involving ratios and rates using would be changed if smaller gears were used. They then calculate the gear ratio of the

arm as 36/12 and 60/36 comparatively and simplify these ratios. After simplifying these
ratios, they multiply the ratios as fractions to determine the gear ratio of the arm as 5:1.




Testbed - VEX IQ Sensors (1st gen) STEM Lab
. Standard et
Subject Area | Grade(s) Nl Strand Knowledge Statement Description How and Where The Standard Is Reached
‘ 6.1A DeVe|0PII’|g and sustamlng . The student develops oral Listen actively to interpret a Throug_hout the Lab, students engage in small group an_d whole class discussions about
English Language foundational language skills: . . " . the various sensors and Lab concepts. In these discussions, students are expected to
- 6,7,8 71A ) " ) N f language through listening, message, ask clarifying questions, A - " N y . h
Arts and Reading listening, speaking, discussion, . " . y demonstrate active listening strategies, ask clarifying questions to extend their learning,
8.1A o speaking, and discussions. and respond appropriately. ) ) " Y )
and thinking--oral language. and document questions and responses in their engineering notebook.
English Language 6.6E Response skills: listening, I]':ezt:%e?t gisa;?g:]d_snto aanr'et of In;ersats:t gl]tr;ss?‘\;::i;!nnmeanlngful Throughout the Lab, students read about each of the different VEX 1Q sensors listed.
Ar? ! d Rgud.g 6,7,8 7.6E speaking, reading, writing, and ! ! ‘%y! %' 3 v (; Y way: t ;J [ it ing. They run example projects for each sensor and then reflect on questions about the
s and Reading 8.6E thinking using multiple texts. sources that are read, heard, or annotating, freewriting, or sensors by writing responses in their engineering notebooks.
viewed. illustrating.
Throughout the Lab, students are asked to respond to questions and discussion
6.6H Response skills: listening, The stuﬁent respond§ to an. Respond orally or in writing with prompts using notes from their engineering notebook, as well as what they have read,
English Language . > ey increasingly challenging variety of N h i "
" 6,7,8 7.6H speaking, reading, writing, and appropriate register, vocabulary, observed, and learned through Lab activities. In these conversations, they are expected
Arts and Reading i " . sources that are read, heard, or . o " f : : !
8.6H thinking using multiple texts. viewed tone, and voice. to demonstrate active listening strategies and respond in socially appropriate ways to
) the teacher and other students.
Enaiish L 6.12A Inquiry and research: listening, T:ertstudent e;gagtes_ |n§o(h Generate student-selected and Inbthe PIT%/ sec:!on, st;lden:]s run examsle projet(:ts for eachtgf (hebllsteé:l sel_wtsors, They
:r? is! di'i:?gu:ge 6,7,8 7.12A speaking, reading, writing, and short-term and sustainex f teacher-guided questions for formal 10 sei_rve I'e a1<_: |or;]s o egdc dsenso{_ an genelra e an)_/dqléefs |0rlsd aste 1on its dtoi
s and Reading 8.12A thinking using multiple texts. | 'eCUISIVe inquiry processes fora | i et inquiry unctionality. Teacher-guided questions are also provided for students to respond to in
variety of purposes. their engineering
Comprehension skills: listenin The student uses metacognitive In the Play section, students learn about each of the VEX IQ sensors presented. They
English Language 7 7.5F s eaiin readin wrflin angy skills to both develop and deepen |Make inferences and use evidence |run example projects for each sensor and make inferences on how they could use each
Arts and Reading ) tlznkin gl.;sin mgl't\ le te?(‘ts comprehension of increasingly to support understanding sensor or when they might want to use the sensor. They record this information in their
9 9 P - complex texts. engineering notebook an provide evidence for their assertions.
Select tools, including real objects,
6.1C Mathematical Process T:‘;:tsusies"tto“'::suw:‘gsdma"cal rannadnlzzl:r:lc\:lis’ paaspzr a?: ‘rjiZ;‘:”’and In the Rethink section, students play the Sense It Challenge. In the challenge, they are
Mathematics 6,7,8 7.1C Standard z trat Th tical techni _gy‘ di PP! pt f N th presented with prompts on the VEX IQ Brain's screen and must select the correct
810 andards lemonstrate mathematical echniques, including mental math, | (olcor ooy on the prompt.

understanding

estimation, and number sense as
appropriate, to solve




A.D. Box (1st gen) STEM L

involving proportional relationships.

scale factors, tables, graphs, and
proportions.

: Standard e
Subject Area | Grade(s) N Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining . N - Throughout the Lab, students engage in small group and whole class discussions about
. 6.1A " o The student develops oral language Listen actively to interpret a message, ask P . y
English Langua_ge 6,7,8 71A f_ound}anona\ Ian_guage_a skil 3 through listening, speaking, and clarifying questions, and respond their building and Lab concepts. In these discussions, students are expected to
Arts and Reading s1A listening, speaking, discussion, | i ou9 ¢ appropriatel demonstrate active listening strategies, ask clarifying questions to extend their leaming,
- and thinking--oral language. - v and and in their notebook.
66 |Response skils: isenin The student responds to an o using ol fom it engineerng nolabock. a5 wel a5 what ey have rea,
English Language 6.7.8 7.6H est. se S| ';’ 'se.l'. 9. d increasingly challenging variety of Respond orally or in writing with appropriate pb r% du ‘ngl med thr Ih L. %' fi ‘tg In the r‘]N twn the Yy re v ted
Arts and Reading o . speaking, reading, writing, an sources that are read, heard, or register, vocabulary, tone, and voice. observed, and learne ough Lab activities. ese conversations, they are expectex
8.6H thinking using multiple texts. owed active listening and respond in socially appropriate ways to
) the teacher and other students.
Throughout the Lab, students learn about gear ratios and how to relate to speed,
English Language 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- torque, and transfer of power. They respond to questions about the applications of
Arts and Reading 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry | guided questions for formal and informal these concepts, as well as read about the real-world implications in the Apply section,
8.12A thinking using multiple texts. processes for a variety of purposes. inquiry so that they can generate their own questions as they explore mechanical advantage
with the build
The student applies mathematical . y Students calculate the gear ratios and compound gear ratios of the M.A.D. Box build,
process standards to develop a_r!d use |Represent and solve mult_lphcatlon ofa representing and solving the calculations in their engineering notebooks. They
Mathematics 5 531 Number and operations f;;ial::g:ensuz‘gerr";t:d‘i;z;sgsi:lzf der r:‘go;z;;mz:zii: frz?':as":: drefii[f;r'i; differentiate between the Driving gear and the Driven gear, and apply multiplication and
o saive problms w“‘:‘ oficioncy and | moduls, incloin arega mlo ol P! division to calculate and simplify the gear ratios, so that they can connect them to
curaay 4 g 9 - concepts of mechanical advantage.
6.1A The student uses mathematical oo " dos o X . _In this Lal(), ;ludezls Iea{rr‘v ?'?Oiul Ihe(_diffr:renole b‘e:ween Dri;/_ing $iars'ﬁnd Drivlen"?etars
Mathematics 6,7,8 71A Mathematical Process Standards |processes to acquire and demonstrate |~PPY mathematics to proplems arising in in @ gear irain, and use that information to ca'culate gear ratios. 'ney then apply ta
8.1A mathematical understandin everyday life, society, and the workplace; information to connect gear ratios to mechanical advantage to determine the difference
9 in ratio of speed, torque, and transfer of power.
iﬂsﬁ:‘:&?ﬁe:i:g:‘?af:lpzt#ceﬂd:vnd Students use the M.A.D. Box build and their engineering notebook in order to represent
6.1C The student uses and calculate the gear ratios present in the build, to learn about concepts of mechanical
Mathematics 67,8 7.4C Mathematical Process Standards |processes to acquire and demonstrate ;2 °9¥ 3 2Pbrbr estl:\gg;?g;‘]‘(?”es advantage. They sketch and write the calculations in their engineering notebooks, and
8.1C mathematical understanding numbergsense ‘as appropriate, to solve respond to questions about the differences in the ratios and their implications for the
problems; PProp! g movement of the M.A.D. Box build.
. . Students use the M.A.D. Box build and their engineering notebook in order to represent
TP;:ZQS?;?:GZ':S&E ?:‘jzima;:a\ Apply qualltanve and quanmatlve reasoning |and calculate the gear ratios present in the build, to learn about concepts of mechanical
Mathematics 6 6.4B Proportionality Enderstandm of proy onionaﬁ to solve and ) of real- . They apply mathematical practices and knowledge to calculate the gear
relationships ?n prgblgm situations. world problems involving ratios and rates. ratio, and then see the gears in action to connect the ratio to speed, torque, or transfer
: of power.
The students applies mathematical Students calculate gear ratios and compound gear ratios using the number of teeth of
N " process standards to develop an Represent ratios and percents with concrete |the Driven and Driving gears to generate a ratio. They then observe the movement of
Mathematics 6 6.4E Proportionality understanding of proportional models, fractions, and decimals. the M.A.D. Box to connect the ratio to the model, and to the type of mechanical
relationships in problem situations. advantage represented by that ratio.
The student applies mathematical roblems involving ratios aa"n?i rat(‘es usll:| tsht(leJ vf:)ex:"c z‘r?: Igtr?v?: ! :;I:t;s': ng;:;r:zo: rr‘:tigoez'al'rhreah?ﬁeis;"biéwe";wyg'ﬁ;\?énlwe::\? gi
Mathematics 6 6.5A Proportionality process standards to solve problems p 9 9 9 9 9 . Y

the M.A.D. Box to connect the ratio to the model, and to the type of mechanical
advantage represented by that ratio.




Grabber (1st gen) STEM Lab

appropriate

: Standard e
Subject Area | Grade(s) N Strand Knowledge Statement Description How and Where The Standard Is Reached
Developing and sustaining : " . Throughout the Lab, students engage in small group and whole class discussions about
English Language 61A foundational language skills: The student develops oral language | Listen actively to interpret a message, ask | oir'yiiding and Lab concepts. In these discussions, students are expected to
, 6,7,8 74A . " h - y through listening, speaking, and clarifying questions, and respond
Arts and Reading listening, speaking, discussion, " - > demonstrate active listening strategies, ask clarifying questions to extend their learning,
8.1A o discussions. appropriately.
and thinking--oral language. and and in their notebook.
cot |ressonsast e, TS rogondso
English Language 6.7.8 7.6H est. se S| ';’ 'se.l'. 9. d increasingly challenging variety of Respond orally or in writing with appropriate pb r% du ‘ngl med thr Ih L. %' fi ‘tg In the r‘]N twn the Yy re v l d
Arts and Reading o . speaking, reading, writing, an sources that are read, heard, or register, vocabulary, tone, and voice. observed, and learne ough Lab activities. ese conversations, they are expecte
8.6H thinking using multiple texts. < active listening and respond in socially appropriate ways to
viewed.
the teacher and other students.
English L 6.12A Inquiry and research: listening, The student engages in both short- Generate student-selected and teacher- Ir:Ihe ;I;yra::j Eglh:nkI:ectéor:sl, séudenls«deflgr:, but"dd’ anr:d ||err\atre F" a gr?b:er ‘g t
:r? S daF?guda_ge 6,7,8 7.12A speaking, reading, writing, and term and sustained recursive inquiry | guided questions for formal and informal lhof’e Ib?)e d° jects. dor erto tz so effect \|ve Ve ; l:he. ;‘ge erate questiol (Sg 0:
s and Reading 8.12A thinking using multiple texts. processes for a variety of purposes. inquiry eir grabber designs, and answer these questions both in their engineering notebooks
and through class discussions of their builds and iterations.
In the Play section, students design and construct their first attempt at a grabber. They
" " . then learn more about different and linkages e Play and
. 6.12B Inquiry and research: listening, The student engages in both short- .
English Langua_ge 6,7,8 7.12B speaking, reading, writing, and term and sustained recursive inquiry Develop and revise a plan. APP‘Y secllons, to be able to revlse_thelr d_es@ns» with this new knowledge. In the
Arts and Reading 8128 |thinking tsing multple toxts proces3s for a variaty of pUIPOSES. Rethink section, students apply their learning to improve their grabbers based on the
. } information. Throughout this iterative process, students document their designs and the
rationale for changes in their
Developing and sustaining Students respond to discussion prompts about their builds throughout the Lab, both in
English Language foundational language skills: Engage in meaningful discourse and  |Engage in meaningful discourse and provide |writing in their engineering notebook, as well as verbally in discussions with their group,
Ar?s and Rgadig 7 7.1D listening, speaking, reading, provide and accept constructive and accept constructive feedback from teacher, and whole class. In these conversations students share about the strengths
9 writing, and thinking--beginning | feedback from others. others. and weaknesses of their grabbers, and use constructive feedback from others to extend
reading and writing their learning and improve their designs.
6.1A The student uses mathematical : ; . As students seek to design and build a grabber, they are applying mathematical
Mathematics 6,7,8 71A Mathematical Process Standards |processes to acquire and demonstrate eA\;’!:Iyerallli';imsa;g::o ::\%b::;n:g:(swlr;gcz thinking and math processes to sketch their designs, construct a grabber from the
8.1A mathematical understanding rycay fite, Y P ! design plans, and iterate on their designs in order to solve the challenge.
Use a problem-solving model that Throughout the Lab, students apply the engineering design process to design, build,
6.1B The student uses mathematical ; o ar:alyzmglglllen o r and |lertar:e onlthelrgrgbbersl In doing s|o thely ana::r/‘z;lhe |nlormat:£n about the task to
Mathematics 6,7,8 7.1B Mathematical Process Standards |processes to acquire and demonstrate | o o "d @ P.an or strategy, determining a jassess he crieria and cons rains, create a plan with their group in their engineering
8.1B mathematical understanding solution, justifying the solution, and offer j for strengths and knes of the design, and then seek
evaluating the problem-solving process and |to construct their grabber. Each iteration of the design incorporates mathematical
the reasonableness of the solution; thinking and practices into the engineering design process.
Select tools, including real objects,
manipulatives, paper and pencil, and As students are trying to construct their grabbers, they will apply mathematical thinking
6.1C The student uses ! . . "
Mathematics 6.7.8 710 Mathematical Process Standards |processes to acquire and demonstrate as , and techniques, |and processes to design and build a structure that includes different linkages.
T 8.1C mathematical understandin including mental math, estlmallcn and Throughout this process, they will sketch designs, use pieces from the 1Q Kit, as well as
B 9 number sense as appropriate, to solve estimation, to try to create their grabbers.
problems;
61D The student uses mathematical Communicate malhematioa) deas, Students document their design ideas, iterations, and rationale for those iterations in
Mathematics 6,7,8 7.1D Mathematical Process Standards | processes to acquire and multiple e : including s ibols their engineering notebooks, so that they can use those diagrams and notes to
" p 9 q . ultipl 9 sy " |communicate their design plans to the group and class, and apply mathematical
8.1D mathematical understanding diagrams, graphs, and language as

thinking and practices to be able to construct a tower from the design.




