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INSTRUCTIONAL EQUIPMENT REQUEST Internal Use
2021-2022 ZD IE #:2022 - 18

Total §: 13,643.88

o

A

LPC ADMINISTRATIVE SERVICES - REQUISTION INFORMATION PAGH

AndrewLozano STEM

Requester Name: Division Name:
Equipment Name: _ PhysicsExpansionlUpgradesandReplacement
The Equipment is: (o)A ReplacementOAn Upgrade (ONew Equipment/Technology

SECTION 1: EQUIPMENT DESCRIPTION

Describe the specific equipment requested and how it will be used to replace, upgrade or provide new
technology to LPC from what is currently in place:

Current restrictions due to COVID notwithstanding, the physics department has steadily grown over
the past 5 years. In Fall 2016 Physics enrollment was 166; in 2018 physics had 229 total course
enrollment; Fall 2019 total Enroliments: 304, and in Fall 2020 there were 264 Student enrollments.
This is an average 71% increase in enrollment from 2016 and a 20% increase from 2018-19
academic year (Program Review Discipline Data packet, Fall 2016 to Fall 2020, Physics). This
increase has required the department to add courses and increase lab sections each semester.
Indeed, this increase has manifested the need to add 5 sections of Physics-1a. Subsequently, there
are lager class sizes and more sections as the Phys1 series sequence progress.

As consequence, the engineering lab, room 1822, is used as annex, and has been fitted with some of
the requisite tools and equipment to operate a physics lab course as requested by previous IER’s.
However, with the new room scheduling matrix, 1822 and 1831, are used simultaneously for physics,
putting increased pressure for equipment use. That is to say, at any giving time, some equipment
must be used by both lab-rooms; therefore, a doubling of equipment is needed. The equipment that is
requested will allow the department to have 2 simultaneous classroom labs with one class set in
waiting.

The requisition for 3B Scientific is to replace and upgrade Equipment for Physics 1C and 1D.
Currently, the department is working with faulty and limited power supplies, and some of the
apparatuses are not working well and are giving poor data.

As well as general increased enrollment, a new Lab section, Phys 10L, was created in 2019 to better
sever the Engineering Tech Learning Community. The equipment purchased will greatly improve this
new lab.

Equipment Location Building: 1800 Room: 1824

Location Comments:



http://laspositascollege.edu/adminservices/requisitions.php#PPO
dpatlan
Typewritten Text
13,643.88

dpatlan
Typewritten Text
18


SECTION 1: EQUIPMENT DESCRIPTION (continued)

If applicable, describe the legal requirement, mandate, or safety concern for purchase of this equipment, making
specific reference to the legal requirement or regulation:

Thereareno safetyconcerndor thepurchaseAll equipmenbntheorderaresafeandalreadyis usedin thelab room.

SECTION 2: LPC MISSION STATEMENT AND LPC PLANNING PRIORITIES

LPC MISSION STATEMENT: LPC PLANNING PRIORITIES:

Las Positas College provides an +« Implement the integration of all ACCJC standards throughout campus
. . . . structure and processes.

inclusive, learning-centered, equity- .

< Establish a knowledge base and an appreciation for equity; create a sense of

focused environment that offers urgency about moving toward equity; institutionalize equity in decision-

educational opportunities and support making, assessment, and accountability; and build capacity to resolve

for completion of students’ transfer, inequities.

degree, and career-technical goals while +« Increase student success and completion through change in college practices
9

and processes: coordinating needed academic support, removing barriers,

promoting life-long learning. and supporting focused professional development across the campus.

Specify how the equipment supports LPC’s Mission Statement and Planning Priorities:

Thenewequipmenis necessaryo supportPhysicslA, B, andC thatwill be heldatvarioustime throughoutthe semestent will also,
servein the Physicsl0L whenotherphysicslabsarein sessionThiswill Increasestudentsuccessindcompletion.

PhysicslOL, the Extendedab for engineeringechlearningcommunity,provideseducationabpportunitiesandsupportsasicskills,
career-technicabndretraining.Theequipmenwill beusedby thelearningcommunity,aswell as,the EngineeringandPhysics
studentodythathavegoalstowardsTransferDegree.

In orderto meetandimplementbestpracticesf the ACCJCstandardsypdatecequipmentis need.Currently,the Physicdabsarein
needof adoublingin equipmenbecausehereis notenoughto servicesimultaneousabs,andin somecasegheequipmenhas
becomeworn or broken.




SECTION 3: EDUCATIONAL ITEMS - PROGRAM REVIEW

Specify the educational programs this equipment supports:

Physicsl Seriesmainly: 5 sectionsof 1A, Physics2A & 2B, Physics1OL:
TheVerier LabQuesis a standalonelata-collectiorplatformthatstudentsanuseto collect,analyze andinteractwith data

efficiently. With its newcapacitivetouchscreenstudentsannavigatethe platformwith easeandstudentcancollectdataanywhere
with it. Variousmeasuringgcomponentareaddedo this request.

2 sectionslC, Sectionof 1D;

The 3B Scientificrequesis a High-vacuumelectrontubewith high-accuraclectrongunandruledtargetphosphorescersicreenlt
will allow studentdo determinghefundamentaklectroncharge-to-massatio (e/m), studymeanelectronvelocitiesusingfield
cancellationandexploreelectronopticsusingthis tube.The electronbeamtrajectorycanbe manipulatedisingtwo methods1)
deflectioninducedby the electricfield of the built-in platecapacitoror 2) magneticallyusingexternalHelmholtzCoils S.

Thehighly evacuate@lectrontubewill allow the studentsn Phys1D to understandhe wavenatureof electronghroughthe
observatiorof interferencecausedy passagef electronghrougha polycrystallinegraphitelattice (Debye-Scherrediffraction) and
renderedisible afluorescenscreenAlso intendedfor determininghewavelengthasa functionof theanodevoltagefrom theradii
of thediffraction ringsandthe lattice planespacingof graphite aswell asconfirmingde Broglie’s hypothesis.

Will this equipment be a part of your upcoming Program Review or was it included last
year? Please explain using the exact words from your Program Review. If not, explain why.

1) As discussedh the 2017Progranreview, Physicamusthaveaccesso two lab roomsin orderto offer all necessarphysics
sectionsandnot conflict with requiredSTEM classesln springof 2019we havescheduleghysicslabsin room1822aswell asthe
traditionallab spaceof 1831.Thisis lessthanideaasno physicsequipmenis storedin thatroom,engineerindhasdedicated
equipmenbccupyingmuchof theavailablespaceandschedulinghasbeena challengeto avoid conflicting with the useof theroom
for Engineering.

2) ProgramReview2020: Theincreasan enrolimentof boththe physicsandengineeringprogramshassignificantlyincreasedhe
amountof laboratoryequipmennecessaryo runthe programs.

Theneedfor expandingspacecamebeforedecidingwhatlab would be placein thespaceroom1822.




SECTION 4: TEACHING AND LEARNING

In detail describe evidence and data that equipment provides much needed benefit and
enhancement to teaching beyond current capabilities.

Thedepartmentvill beableto run 2 physicslabsat the sametime without continuouslyinterruptingeachotherwith equipment
needsAs well, theadditionon newLabQuestsill allow thetechto presetab equipmenbna cartif neededThe Labswill be
equippedvith newandbetterworking technology Thiswill providetheinstructorshetoolstheywould needto runa properlab.
Below, thetablewill showwhatthecurrentinventoryof vernierequipmentandwhatthe orderamountwill beto make2 fully
capabldabswith oneextrasetfor replacemenor to presetalab.

Vender D|Product Description Onhand |Needto |New
Order amount

Discontinued 12 0 12
llLabauests Replaces the LabQ3 used 0 1s 15
for all experiments
Stainless Steel 12 15 27
Temperature Probe

'Vernier

Vernier

Vernier

Microphene Use the Microphone to 12 15 27
display and study the
'waveforms of sounds from
voices and musical
instruments. It also works
well for speed of sound
experiments

Light Sensor The Light Sensor 5 22 27
approximates the human

Vernier

eye in spectral response
Use it for inverse square law
experiments or for studying
polarizers, reflectivity, or

solar energy.
Gas Pressure Sensor| Use the Gas Pressure Sensor s 18 27
to monitor pressure
changes of 3 gas in

Vernier

Photogate Use the Photogate to study 27 s 36
free fall, rolling objects,
collisions, and pendulums
BTA  [Dual-Range Force  |Use the Dual-Range Force 11 16 27

Sensor Sensor in a wide variety of
experiments, including the
study of friction, simple
harmonic motien, impact in
collisions, or centripatal
force

WMotion Detector | The Motion Detector is 12 15 27
used to measure position,
velocity, and acceleration
of moving obiects

'Vernier

Describe in detail the impact this equipment will have on learning:

Themajority of our labshavemovedfrom Lab-Manualinstructionto inquiry basedearning.Essentialto this methodis the needfor
thelabroomandequipmento becomemodular thatis to say,equipmenimustbe on “stand-by”readyto be useupontherequesof
theinquisitor (the student)lt is thereforenecessaryo haveindependenéquipmentn all rooms.With moreequipmentstudentwill be
ableto work in smallergroups.

8-10 250+
Each academic year, this equipment will impact: # of classes/sections # of students




SECTION 5: OUTCOMES (SLOs)

Using your documented SL Os, specify how the equipment will enable student learning outcomes to be
achieved beyond current capability.

FromSLO:

Uponsuccessfutompletionof anAS in Physics studentareableanalyzephysicalsituationsguantitativelyusingfundamental
physicsprinciples,rangingfrom NewtonianMechanicso ModernPhysics.The equipmenfro 3B Scientificwill beusedfor Phys1C
an1D aspartof the corelearningexperiencen thelab.

Uponsuccessfutompletionof anAS in Physics studentsareableto designandconductiaboratoryexperimentsandanalyzeand
interprettheir data.

Themethodof inquiry basedabsmeanshatstudentdesigntheir own experimentsvith lab equipmenin theroom.




SECTION 6: TOTAL COST OF OWNERSHIP (FINANCIAL & SUSTAINABILITY)

What is the potential life span of the requested equipment?

10-15year

If new storage is needed what are the storage requirements, location requirements, and costs associated

with the new equipment: (NOTE: Specific storage costs should be detailed in the “Part A: Initial Start-up

Costs” section below.)

No additionalcoastwill be neededor storageHowever,storagds now becominganissuethatwill needto beaddressedtalater
date.

If this equipment replaces old equipment but the old equipment will not be retired, are there on-going
storage requirements, location requirements, and costs associated with the old equipment? If so, provide

details.

Most of the olderequipmentwvill bekeptasbackup. The storagerequirementgreanissue;however| haveplannedo surplus
somereally old equipmento makeroomfor the growinglabs.




What will be required to maintain the equipment, such as regular servicing or upkeep? (Specific on-going
costs should be detailed in the “Part B: On-Going Annual Operating Costs” sections below as applicable.)

N/A

Explain how this equipment meets or exceeds basic sustainability efforts and/or provides renewable
resources to the college:

Theequipmenhaslongevity,andtherewill notbeaneedto bereorderedor years.




Part A: Initial Start-up Costs

ltem

Cost

Comments

Equipment or Materials

$38,300.6¢

Taxes (9.5%)

$3,925.8¢

Shipping or Delivery Charge

$56.84

Installation Costs *

0

Miscellaneous Costs:

Facilities Modifications

Operator Training

Maintenance & Repair Training

Storage

Other: N/A

Vendor Discount

Grand Total:

$42,283.3¢

Part B: On-Going Annual Operating Costs

ltem

Cost

Comments

Annual Service or Maintenance

Estimated Parts Replacement Per Year

Outside Standardization or Calibration
Costs

Storage Costs

New Supply Costs

Maintenance & Repair Labor

Licensing or Software

Other:

Annual Operating Costs:

N/A




Indicate the source of funding for on-going annual operating costs:

N/A

Part C: Incremental Labor Costs

OPERATOR:

Indicate the key operator: Lab Tech

Is the work in their current scope of duties? Yes

What is the cost to train key operator? hone

(include 3§ in the Initial Start-up Costs above)

Number of hours per month will the key operator use the equipment? undetermined

MAINTENANCE & REPAIRS

Indicate who will performing maintenance and repairs: -ab Tech

Is the work in their current scope of duties? Y©€S

Indicate cost to train for maintenance and repairs? N/A

Number of hours maintenance is required per month: N/A

*REMINDER*
Instructional Equipment Requests submitted without a quote and requisition will be returned.
Shopping Carts are not considered quotes and will not be expected.

SIGNATURE APPROVALS and ROUTING
REQUESTER: DIVISION DEAN/MANAGER: ALz ¢4/
DATE: 11012 DATE: 1/11/22

Click the Submit Button to Route
Signed Instructional Equipment Requests (IER)Directly to Admin Services

SUBMIT

Admin Services will coordinate review of all IER by IT and M&O and collect signatures

College Technical Services, Manager: M&O Director:  [Walter Blevins
Date: Date: e
VP Academic Services: VP Administrative Services

Date: Date:

10
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(Wait 5-10s)

Office of Administrative Services Reset  Submit

o

LAS POSITAS Requisition Request Form R -

cotLtL

Fiscal Year Vendor ID # Vendor Name Date Required

2021-22 _ 3B Scientific 4/29/2022

Deliver To Room # Return Copy of Requisition To

1824 Andrew Lozano and Linda Cross

Seq Item# Description Qty UnitPrice  Extended Cost
1 |U18555 Thomson e/m Tube Student Series 5 | $1,168.50 $5,842.50
2 |U185002 Tube Holder S Student Series 4 $ 643.15 $2,572.60
3 |U185051 Helmholtz Coils Student Series 6 $ 648.85 $ 3,893.10
4 |U33010-115 |High Voltage Power Supply 5kV (115 V 50/60 Hz) 8 $ 703.00 $5,624.00
5 |U33000-115 |DC Power Supply 0-500 V (115 V 50/60 Hz) 5 $ 767.60 $ 3,838.00
6 |U185711 Electron Diffraction tube S Student Series 3 | $1,402.20 $ 4,206.60
7 $0.00
8 $ 0.00
9 $0.00
10 $ 0.00
11 $0.00
12 $ 0.00
13 $0.00
14 $ 0.00
15 $0.00
Subtotal | _$ 25,076.80
10.25% Tax $2,662.66
Shipping
Total Cost $ 28,63946
FOAP to be Charged % Amount
) ) ) 100 $ 28,639.46
FUND ORG ACCOUNT PROGRAM
FUND ORG ACCOUNT PROGRAM
Andrew Lozano /Q 1/10/22  Alzn Fo /1 /22
Requestor (print name) Date Dean (signature) Date
Coordinator/Manager (signature) Date Vice President (signature) Date
Reviewed: Verified: Approved:
Administrative Services Administrative Services Officer VP, Administrative Services
PO Number: Budget Transfer #: Entered:

TR 4/6/20




1/7/22, 12:16 PM Quote
h Quote
bw Date 1/6/2022
Quote SQ2216665
Remit To: Expires 2/5/2022
American 3B Scientific, LP Expires 1/6/2022
P.O. Box 745421 Sales Rep Tim Hemans
Atlanta, GA 30374-5421 Shipping Method FedEx Ground - FDXG
Lfrgge;;;gtg;s Sales Rep Email tim.hemans@a3bs.com
http://www.a3bs.com/ Qu.ote.d Delivery Weeks 10
Shipping Terms FOB Atlanta
Bill To Ship To Shipping Code (2)
Accounts Payable Andres Lozano
Chabot-Las Positas Community College District Las Positas College
5020 Franklin Drive 3000 Campus Hill Drive
Pleasanton, CA 94588 Livermore, CA 94551
United States United States
U18555 Thomson e/m Tube Student Series 5 4.8060716(9023000000 1,230.00 1,168.50 5,842.50|2/12/2022
U185002 Tube Holder S Student Series 4 1.8959732(9023000000 677.00 643.15 2,572.60|1/6/2022
U185051 Helmholtz Coils Student Series 6 3.0423756/9023000000 683.00 648.85 3,893.10|3/10/2022
U33010-115 |High Voltage Power Supply 5kV (115 V 50/60 Hz) 8 8.50762858 (9023000000 740.00 703.00 5,624.00|2/22/2022
U33000-115 |DC Power Supply 0-500 V (115 V 50/60 Hz) 5| 17.60609532|9023000000 808.00 767.60 3,838.00|3/25/2022
U185711 Electron Diffraction tube S Student Series 3 4.8060716 (9023000000 1,476.00 1,402.20 4,206.60|5/1/2022
Free Shipping
Subtotal  25,976.80
Tax 2,662.66
Total $28,639.46

file:///C:/Users/alozano/Downloads/Quote_SQ2216665_1641469714665 (2).html
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Reset Submit

R -

Office of Administrative Services

Y

LAS POSITAS

ccccc

Requisition Request Form

Fiscal Year Vendor ID # Vendor Name Date Required

2021-22 _ 412912022

Deliver To Room # Return Copy of Requnsntlon To
Seq Item # Description Qty  UnitPrice  Extended Cost
1 |LABQS3 LabQuest3 15 $ 328.83 $4,932.45
2 |TMP-BTA Stainless Steel Temperature Probe 15 $ 34.92 $ 523.80
3 |MCA-BTA Microphone 15 $42.68 $640.20
4 |LS-BTA Light Sensor 22 $57.23 $ 1,259.06
5 |GPS-BTA Gas Pressure Sensor 18 $86.33 $ 1,553.94
6 |VPG-BTD Photogate 9 $47.53 $427.77
7 |DFS-BTA Dual-Range Force Sensor 16 $105.73 $1,691.68
8 |MD-BTD Motion Detector 15 $ 86.33 $ 1,294.95
9 $0.00
10 $ 0.00
11 $0.00
12 $0.00
13 $0.00
14 $0.00
15 $0.00
Subtotal | _$ 12,323.85
10.25% Tax $1,263.19
Shipping $ 56.84
Total Cost $ 13,643.88
FOAP to be Charged % Amount
] ) ] 100 $ 13,643.88
FUND ORG ACCOUNT PROGRAM
FUND ORG ACCOUNT PROGRAM

Andrew Lozano 1110022 plan g¥o (/12 /22

Requestor (print name) Date Dean (signature) Date

Coordinator/Manager (signature) Date Vice President (signature) Date

OFFICE OF ADMINISTRATIVE SERVICES USE ONLY

Verified:

Administrative Services Officer

Reviewed: Approved:

Administrative Services

VP, Administrative Services

Entered:

PO Number: Budget Transfer #:

TR 4/6/20




13979 SW MILLIKAN WAY

VERNIER SOFTWARE & TECHNOLOGY Quote

ver.nier‘ BEAVERTON, OR 97005 Vernier Quote: 1082830 - 000
503-277-2299 fax 503-277-2440 Customer: 720629
EIN:93-1162373
Expire Date 173172022
Customer: 720629
ANDREW LOZANO
LAS POSITAS COLLEGE
ALOZANO@LASPOSITASCOLLEGE.EDU
LIVERMORE, CA 94551
Quote Date  Employee  Ship Via Incoterms 2020 MOS Terms ContactID  Currency
12/30/2021 knearman  UPS EXW GROUND NET 30 DAYS usD
Qty
Ordered Item Code Description Retail Price Unit Price Total Price
15 LABQ3 VERNIER LABQUEST 3 339.00 328.83 4,932.45
15 TMP-BTA STAINLESS STEEL TEMP PROBE 36.00 34.92 523.80
15 MCA-BTA MICROPHONE 44.00 42.68 640.20
22 LS-BTA LIGHT SENSOR 59.00 57.23 1,259.06
18 GPS-BTA GAS PRESSURE SENSOR 89.00 86.33 1,553.94
9 VPG-BTD VERNIER PHOTOGATE 49.00 47.53 427.77
16 DFS-BTA DUAL-RANGE FORCE SENSOR 109.00 105.73 1,691.68
15 MD-BTD MOTION DETECTOR 89.00 86.33 1,294.95
Total ltem Qty: 125 Total Weight: 69.20 Line Item Total: 12.323.85
The prices listed on this quote are valid with complete shipment to one location. Any Shipping: 56.84
applicable tax will be based on the bill-to entity, the ship-to address, and the date of the Subtotal: 12,380.69
shipment. *Estimated Tax: 1,263.19
Total: 13,643.88

Please contact our Quotes Dept at 1-888-837-6437 or quotes@vernier.com if you have
any questions about the quote. Please contact our Orders Dept at 1-888-837-6437 or
orders@vernier.com and reference this quote number to place the order.

Thank you for using Vernier products!

Page 1 of 1
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[Vender

Product

Description

[on hand,

Need to
|Order

|amount

[Vernier

Discontinueg

o

[Vernier

L=b0uests

Replaces the L5603 used
for all experiments

olk

|1

[Vernier

[Stainiess steel
[Tempersture Probe

Ed

[Vernier

[Microphone

Use the Microphone to
|cisplay and study the
[waveforms of sounds from
|voices and musical
instruments. It also works
|wel for speed of sound
|experiments.

Ed

[Vernier

Light Sensor

[The Ught sensor
[spproximates the human
leve in spectral response.
Use it for inverse square law
|experiments or for studying
polarizers, reflectivity, or
[solar energy.

22|

Ed

[Vernier

[Gas Pressure sensor|

Use the Gas Pressure Sensor|
[to monitor pressure
|changes of 2 25 in

Ed

[Vernier

Photogate,

Use the Photogate to study.
free fal, rolling objects,
[collsions, and pendulums.

Ed

3

[Vernier

Dusl-Rangs Force
sensor

Use the Dual-Range Force
Isensor in @ wide variety of
|experiments, including the
|stuay of friction, simple
harmonic motion, impact in
[collsions, or centripetal
JForce.

|

|

Ed

[Vernier

[Motion Detector

[The Motion Detector s
used to measure position,
|velocity, and scceleration

|of moving objects

Ed




	Vendor ID Row1: 
	Return Copy of Requisition ToRow1: Andrew Lozano and Linda Cross
	Extended Cost1: 5842.5
	Item 2: U185002
	Description2: Tube Holder S Student Series
	Qty2: 4
	Unit Price2: 643.15
	Extended Cost2: 2572.6
	Item 3: U185051
	Description3: Helmholtz Coils Student Series
	Qty3: 6
	Unit Price3: 648.85
	Extended Cost3: 3893.1
	Item 4: U33010-115
	Description4: High Voltage Power Supply 5kV (115 V 50/60 Hz)
	Qty4: 8
	Unit Price4: 703
	Extended Cost4: 5624
	Item 5: U33000-115
	Description5: DC Power Supply 0-500 V (115 V 50/60 Hz)
	Qty5: 5
	Unit Price5: 767.6
	Extended Cost5: 3838
	Item 6: U185711
	Description6: Electron Diffraction tube S Student Series
	Qty6: 3
	Unit Price6: 1402.2
	Extended Cost6: 4206.6
	Item 7: 
	Description7: 
	Qty7: 
	Unit Price7: 
	Extended Cost7: 0
	Item 8: 
	Description8: 
	Qty8: 
	Unit Price8: 
	Extended Cost8: 0
	Item 9: 
	Description9: 
	Qty9: 
	Unit Price9: 
	Extended Cost9: 0
	Item 10: 
	Description10: 
	Qty10: 
	Unit Price10: 
	Extended Cost10: 0
	Item 11: 
	Description11: 
	Qty11: 
	Unit Price11: 
	Extended Cost11: 0
	Item 12: 
	Description12: 
	Qty12: 
	Unit Price12: 
	Extended Cost12: 0
	Item 13: 
	Description13: 
	Qty13: 
	Unit Price13: 
	Extended Cost13: 0
	Item 14: 
	Description14: 
	Qty14: 
	Unit Price14: 
	Extended Cost14: 0
	Item 15: 
	Description15: 
	Qty15: 
	Unit Price15: 
	Extended Cost15: 0
	Subtotal: 25976.8
	Tax Rate: .1025
	Shipping: 
	Total Cost: 28639.46
	CommentsRow1: 
	Fund1: 
	Org1: 
	Account1: 
	Program1: 
	Fund2: 
	Org2: 
	Account2: 
	Program2: 
	fill_100: 
	Amount2: 
	Requestor Print Name: Andrew Lozano
	Date: 1/10/22
	Date_2: 
	Date_3: 
	Date_4: 
	PO Number: 
	Budget Transfer: 
	Entered: 
	Reset: 
	Submit: 
	R: 
	undefined: 
	Fiscal YearRow1: 2021-22
	Vendor NameRow1: 3B Scientific
	Date RequiredRow1: 4/29/2022
	Deliver ToRow1: Andrew Lozano
	Room Row1: 1824
	Item 1: U18555
	Description1: Thomson e/m Tube Student Series
	Qty1: 5
	Unit Price1: 1168.50
	fill_94: 100
	Amount: 28639.46
	Tax: 2662.66
	Requester Name: Andrew Lozano
	Division Name: STEM
	Equip Descri: Current restrictions due to COVID notwithstanding, the physics department has steadily grown over the past 5 years. In Fall 2016 Physics enrollment was 166; in 2018 physics had 229 total course enrollment; Fall 2019 total Enrollments: 304, and in Fall 2020 there were 264 Student enrollments. This is an average 71% increase in enrollment from 2016 and a 20% increase from 2018-19 academic year (Program Review Discipline Data packet, Fall 2016 to Fall 2020, Physics). This increase has required the department to add courses and increase lab sections each semester. Indeed, this increase has manifested the need to add 5 sections of Physics-1a. Subsequently, there are lager class sizes and more sections as the Phys1 series sequence progress.
As consequence, the engineering lab, room 1822, is used as annex, and has been fitted with some of the requisite tools and equipment to operate a physics lab course as requested by previous IER’s. However, with the new room scheduling matrix, 1822 and 1831, are used simultaneously for physics, putting increased pressure for equipment use. That is to say, at any giving time, some equipment must be used by both lab-rooms; therefore, a doubling of equipment is needed. The equipment that is requested will allow the department to have 2 simultaneous classroom labs with one class set in waiting.   
The requisition for 3B Scientific is to replace and upgrade Equipment for Physics 1C and 1D. Currently, the department is working with faulty and limited power supplies, and some of the apparatuses are not working well and are giving poor data. 
As well as general increased enrollment, a new Lab section, Phys 10L, was created in 2019 to better sever the Engineering Tech Learning Community. The equipment purchased will greatly improve this new lab.  

	Location Comments: 
	Text1: 1800
	Text3: 1824
	Equipment Name: Physics Expansion, Upgrades, and Replacement 
	Group4: Choice1
	Section 1- Equp Descp: There are no safety concerns for the purchase. All equipment on the order are safe and already is used in the lab room. 
	Text2: The new equipment is necessary to support Physics 1A, B, and C that will be held at various time throughout the semester. It will also serve in the Physics 10L when other physics labs are in session. This will Increase student success and completion.
Physics 10L, the Extended lab for engineering tech learning community, provides educational opportunities and supports basic skills, career-technical, and retraining. The equipment will be used by the learning community, as well as, the Engineering and Physics student body that have goals towards Transfer Degree.
In order to meet and implement best practices of the ACCJC standards, updated equipment is need. Currently, the Physics labs are in need of a doubling in equipment because there is not enough to service simultaneous labs, and in some cases the equipment has become worn or broken.    

	Program Review: Physics 1 Series, mainly: 5 sections of 1A, Physics 2A & 2B, Physics 10L: 
The Verier LabQuest is a standalone data-collection platform that students can use to collect, analyze, and interact with data efficiently. With its new capacitive touch screen, students can navigate the platform with ease, and students can collect data anywhere with it. Various measuring components are added to this request. 

2 sections 1C, Section of 1D; 
The 3B Scientific request is a High-vacuum electron tube with high-accuracy electron gun and ruled target phosphorescent screen. It will allow students to determine the fundamental electron charge-to-mass ratio (e/m), study mean electron velocities using field cancellation, and explore electron optics using this tube. The electron beam trajectory can be manipulated using two methods: 1) deflection induced by the electric field of the built-in plate capacitor, or 2) magnetically using external Helmholtz Coils S.

The highly evacuated electron tube will allow the students in Phys 1D to understand the wave nature of electrons through the observation of interference caused by passage of electrons through a polycrystalline graphite lattice (Debye-Scherrer diffraction) and rendered visible a fluorescent screen. Also intended for determining the wavelength as a function of the anode voltage from the radii of the diffraction rings and the lattice plane spacing of graphite, as well as confirming de Broglie’s hypothesis.


	Program Review Wording: 1) As discussed in the 2017 Program review, Physics must have access to two lab rooms in order to offer all necessary physics sections and not conflict with required STEM classes. In spring of 2019 we have scheduled physics labs in room 1822 as well as the traditional lab space of 1831. This is less than idea as no physics equipment is stored in that room, engineering has dedicated equipment occupying much of the available space, and scheduling has been a challenge to avoid conflicting with the use of the room for Engineering.
2) Program Review 2020: The increase in enrollment of both the physics and engineering programs has significantly increased the amount of laboratory equipment necessary to run the programs.
The need for expanding space came before deciding what lab would be place in the space, room 1822.

	Teaching: The department will be able to run 2 physics labs at the same time without continuously interrupting each other with equipment needs. As well, the addition on new LabQuests will allow the tech to preset lab equipment on a cart if needed. The Labs will be equipped with new and better working technology. This will provide the instructors the tools they would need to run a proper lab. Below, the table will show what the current inventory of vernier equipment and what the order amount will be to make 2 fully capable labs with one extra set for replacement or to preset a lab.

 
	Learning: The majority of our labs have moved from Lab-Manual instruction to inquiry based learning. Essential, to this method is the need for the lab room and equipment to become modular, that is to say, equipment must be on “stand-by” ready to be use upon the request of the inquisitor (the student). It is therefore necessary to have independent equipment in all rooms. With more equipment, student will be able to work in smaller groups. 
	of classessections: 8-10
	of students: 250+
	Outcomes: From SLO:
Upon successful completion of an AS in Physics, students are able analyze physical situations quantitatively using fundamental physics principles, ranging from Newtonian Mechanics to Modern Physics. The equipment fro 3B Scientific will be used for Phys1C an 1D as part of the core learning experience in the lab. 

Upon successful completion of an AS in Physics, students are able to design and conduct laboratory experiments, and analyze and interpret their data.
 
The method of inquiry based labs means that students design their own experiments with lab equipment in the room.

	TOC 1: 10-15year
	TOC 2: No additional coast will be needed for storage. However, storage is now becoming an issue that will need to be addressed at a later date.
	TOC 3: Most of the older equipment will be kept as back up. The storage requirements are an issue; however, I have planned to surplus some really old equipment to make room for the growing labs.    
	TOC 4: N/A 
	TOC 5: The equipment has longevity, and there will not be a need to be reordered for years. 
	CostEquipment or Materials: $38,300.65
	CommentsEquipment or Materials: 
	CostTaxes 95: $3,925.85
	CommentsTaxes 95: 
	CostShipping or Delivery Charge: $56.84
	CommentsShipping or Delivery Charge: 
	CostInstallation Costs: 0
	CommentsInstallation Costs: 
	CostMiscellaneous Costs: 
	CommentsMiscellaneous Costs: 
	CostFacilities Modifications: 
	CommentsFacilities Modifications: 
	CostOperator Training: 
	CommentsOperator Training: 
	CostMaintenance  Repair Training: 
	CommentsMaintenance  Repair Training: 
	CostStorage: 
	CommentsStorage: 
	CostOther: 
	CommentsOther: 
	CostVendor Discount: 
	CommentsVendor Discount: 
	Grand Total: $42,283.34
	CostAnnual Service or Maintenance: 
	CommentsAnnual Service or Maintenance: 
	CostEstimated Parts Replacement Per Year: 
	CommentsEstimated Parts Replacement Per Year: 
	CostOutside Standardization or Calibration Costs: 
	CommentsOutside Standardization or Calibration Costs: 
	CostStorage Costs: 
	CommentsStorage Costs: 
	CostNew Supply Costs: 
	CommentsNew Supply Costs: 
	CostMiscellaneous Costs_2: 
	CommentsMiscellaneous Costs_2: 
	CostMaintenance  Repair Labor: 
	CommentsMaintenance  Repair Labor: 
	Other_2: 
	CostOther_2: 
	CommentsOther_2: 
	Other: N/A
	TOC 6: N/A
	Operator: Lab Tech
	Equipment Use- hours: undetermined 
	Operator- Scope of Duties: Yes
	Training Costs: none
	Main-Repairs: Lab Tech
	Repairs - Scope of Duties: Yes
	Repair - Training: N/A
	Hours per Month - Repairs: N/A
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