
PaSeU 4: IdeQWLI\LQJ EYLdeQce RI SWXdeQW EQJaJePeQW LQ CT YLa AXWRPaWed ReVSRQVe
AQaO\VLV

SXbMecW/PURbOeP
A PaLQ aUgXPeQW fRU WKe LQWegUaWLRQ Rf CT LQWR VcLeQce cOaVVURRPV LV WKaW Rf authenticity±

WKaW VcLeQce VKRXOd eQgage VWXdeQWV LQ UeaO VcLeQce, ZKLcK LV becRPLQg LQcUeaVLQgO\
cRPSXWaWLRQaOO\ deSeQdeQW. WKLOe PaQ\ effRUWV KaYe beeQ Pade WR deVLgQ QeZ cXUULcXOa WR
LQcRUSRUaWe aXWKeQWLc OeaUQLQg e[SeULeQceV b\ LQWegUaWLQg CT LQWR STEM cOaVVURRPV, OLWWOe ZRUN
KaV beeQ dRQe LQ XVLQg VWXdeQW daWa WR LdeQWLf\ e[aPSOeV Rf eQgagePeQW LQ aXWKeQWLc CT VcLeQce
SUacWLceV (GURYeU eW aO., 2014; SZaQVRQ eW aO., 2019; AUaVWRRSRXU IUgeQV eW aO., 2020; TaQg eW aO.,
2020). HRZ caQ Ze fLQd eYLdeQce Rf VWXdeQWV eQgagLQg LQ aXWKeQWLc VcLeQWLfLc SUacWLce LQ CT
LQfXVed cOaVVURRPV? IQ WKLV SaSeU, Ze dLVcXVV aQ aXWRPaWed cRdLQg SURceVV WKaW LdeQWLfLeV
eYLdeQce  Rf VWXdeQW eQgagePeQW LQ CT SUacWLceV.

DeVLJQ aQd PURcedXUe
We baVe RXU aQaO\VLV RQ WKe CRPSXWaWLRQaO TKLQNLQg LQ MaWKePaWLcV aQd ScLeQce

PUacWLceV Ta[RQRP\ (WeLQWURS eW aO., 2016), ZKLcK cRQVLVWV Rf WZeQW\-WZR VSecLfLc SUacWLceV WKaW
aUe dLYLded LQWR fRXU caWegRULeV: daWa, PRdeOLQg aQd VLPXOaWLRQ, cRPSXWaWLRQaO SURbOeP VROYLQg,
aQd V\VWePV WKLQNLQg. FRU WKLV aQaO\VLV, Ze e[cOXVLYeO\ fRcXV RQ WKe fLUVW caWegRU\, daWa SUacWLceV,
LQ RUdeU WR  SURWRW\Se RXU cRPSXWaWLRQaO PeWKRdV.

We XVe UeVSRQVe daWa fURP 51 VWXdeQWV ZKR SaUWLcLSaWed LQ a WZR-ZeeN CT LQWegUaWed
bLRORg\ XQLW fRcXVed RQ e[SeULPeQWaO deVLgQ. IQ WKe XQLW, VWXdeQWV LQWeUacW ZLWK bRWK SK\VLcaO aQd
cRPSXWaWLRQaO PRdeOV, ZKLOe aQVZeULQg PXOWLSOe-cKRLce aQd fUee-UeVSRQVe TXeVWLRQV RQ aQ RQOLQe
SOaWfRUP. We OLPLWed RXU cRUSXV WR WKe 84 fUee-UeVSRQVe TXeVWLRQV WKaW VWXdeQWV UeVSRQded WR RYeU
WKe cRXUVe Rf WKe cXUULcXOXP, UeVXOWLQg LQ a cRUSXV Rf 4436 UeVSRQVeV. TR LdeQWLf\ VWXdeQW
UeVSRQVeV WKaW LQcOXded eYLdeQce Rf VWXdeQWV eQgagLQg LQ daWa SUacWLceV, Ze XVed WKe Wa[RQRP\ WR
deULYe ZKaW a PaLQ Ne\ ± VXb-Ne\ VeaUcK VWUXcWXUe. TKe SURgUaP WKeQ VeaUcKeV VWXdeQW UeVSRQVeV
fRU LQVWaQceV Rf WKe WKe PaLQ Ne\, LQ WKe caVe Rf daWa SUacWLceV ZaV VLPSO\ µdaWa,¶ aQd aOVR a
QXPbeU Rf VXb-Ne\V aUe a VWePPed YeUb deULYed fURP WKe Wa[RQRP\ (e.g."cROOecW" ZRXOd aOORZ
fLQdLQg "cROOecWLRQ", "cROOecWLQg", "cROOecWed", eWc.). TKe VXb-Ne\V Ze XVed LQ WKLV aQaO\VLV aUe
cROOecW*, cUeaW*, PaQLSXOaW*, aQaO\*, YLVXaOL*. TKeVe aUe WKeQ cRPSXWaWLRQaOO\ VeaUcKed fRU LQ
eacK Rf WKe UeVSRQVeV.

AQaO\VLV aQd FLQdLQJV
UVLQg WKLV VWUaWeg\, Ze LdeQWLfLed 187 UeVSRQVeV WKaW cRQWaLQed WKe PaLQ Ne\ aQd aW OeaVW

RQe VXb-Ne\ fRU daWa SUacWLceV. TR YeULf\ RXU aXWRcRdeU, fRXU KXPaQ cRdeUV cRded a UaQdRPL]ed
VXbVeW Rf 50 UeVSRQVeV LQ WKe cRUSXV WR LdeQWLf\ eYLdeQce Rf a daWa SUacWLce: aQ\ UeVSRQVeV WKaW
LQdLcaWe VWXdeQWV' eQgagePeQW LQ cROOecWLQg, cUeaWLQg, PaQLSXOaWLQg, aQaO\]LQg RU YLVXaOL]LQg daWa
ZLWK aQ e[SOLcLW RU LPSOLcLW LQYROYePeQW Rf a cRPSXWaWLRQaO WRRO, SOXV UeVSRQVeV WKaW PeQWLRQ
aXWRPaWed Za\V UeOaWed WR daWa KaQdOLQg. AYeUage CRKeQ¶V KaSSa acURVV cRdeUV, ZaV 0.717,
ZKLcK  LQdLcaWeV PRdeUaWeO\ KLgK agUeePeQW.
TabOe 1. SaPSOe UeVSRQVeV LdeQWLfLed b\ WKe aXWRcRdeU.

By using those tools you are able to gather your data very quickly and have all the mean and
standard deviations in front of you ready to go. The data collecting process is much faster



and  you can prove your experiment right or wrong very fast as well.

I used google sheets to collect and organize my data. By doing this, I was able to calculate
different values such as mean, std. deviation, std. error and chi square. When all my data was
collected, I was able to make a graph to visually show my findings.

By creating a larger sample size of 50 subjects, I am making the data more accurate. After
1000 ticks, you can see how the moist environment is preferred by the subjects. 41 subjects
entered  the moist chamber and 9 entered the dry chamber.

The data is recorded quickly and completely accurately; there is absolutely no room for
human  error in the computationally automated data collected tool

CRQWULbXWLRQV
TKLV W\Se Rf aXWRPaWed UeVSRQVe LdeQWLfLcaWLRQ LV a fLUVW VWeS LQ XQdeUVWaQdLQg VWXdeQWV¶

eQgagePeQW LQ aXWKeQWLc CT VcLeQce SUacWLceV LQ WKe cOaVVURRP WR beWWeU XQdeUVWaQd KRZ RXU
deVLgQV eYRNe VWXdeQW eQgagePeQW LQ CT. OXU aXWRPaWed cRdLQg SURceVV LV geQeUaOL]abOe LQ RUdeU
WR eQabOe fXWXUe ZRUN LQ LdeQWLf\LQg eYLdeQce Rf RWKeU CT SUacWLce eQgagePeQW. AddLWLRQaOO\, Ze
SOaQ WR aSSO\ WKe aXWRcRdeU WR WKe TXeVWLRQ We[WV. TKLV TXeVWLRQ cRdLQg, SaLUed ZLWK WKe cRdLQg Rf
WKe UeVSRQVeV, cRXOd be XWLOL]ed WR LdeQWLf\ SaUWLcXOaU TXeVWLRQ aUcKeW\SeV WKaW PLgKW effecWLYeO\
WULggeU VWXdeQW UeVSRQVeV WKaW LQcOXde eYLdeQce Rf CT eQgagePeQW. FLQaOO\, becaXVe WKe SURceVV LV
aXWRPaWed, VXcK aQaO\VLV caQ be cRPSOeWed RQ-WKe-fO\, PeaQLQg WeacKeUV cRXOd fOag VWXdeQW
UeVSRQVeV WKaW cRQWaLQ ULcK CT eQgagePeQW aQd XVe WKeP aV LQ-cOaVV dLVcXVVLRQ SRLQWV.
AOWeUQaWLYeO\, WeacKeUV cRXOd XVe WKe aXWRcRdeU aV a fLUVW SaVV WR LdeQWLf\ SRVVLbO\ ULcK VWXdeQW
UeVSRQVeV WR aVVeVV fRU CT SURfLcLeQc\.


