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hypotheses and/or providing / N \
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an unanswered question n the
mind of the researcher

cycle. Al ths point, one
Or more new problems
may emerge
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The data are collected
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and organzed In terms of a clear
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probiem

Research posits tentative
the problem(s;

bie hypotheses. ';3
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ﬁ Study begins here (baseline point) p value g
0.05 and 0.1 .




Is the study a randomized controlled

Yes

v'Intervention
v'Control group
v"Random sample

NO

* No intervention =

descriptive non-experimental

¢ No control group =

quasi-experimental

* No randomization =

quasi-experimental



A Classification of Experimental
Designs

Experimental Designs
I
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Pretest-Posttest Time Series
Control Group

Posttest: Only Multiple Time
Control Group Series
Solomon Four-

Group
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EXPERIMENTAL DESIGNS

Pre- True Quasi-
Experimental Experimental Experimental

Design Design Design
Presence of a control In some cases, but Always Often
group? usually not
Random selection of No Yes No
subjects from a
population?
Random assignment of No Yes No
subjects to groups?
Random assignment of No Yes No
treatments to groups?
Degree of control over None Yes Some

extraneous variables?



When the research question deals with, “What happens if...?"

I
1 1

Subjects can be randomly Subjects cannot be randomly
assigned to groups assigned to groups
Experimental design Quasi-experimental design

1 l l l l 1

Pretest data cannot Pretest data can Pretest data cannot Pretest data can
be collected be collected be collected be collected

l l l l

Pretest-posttest
design

Pretest-posttest

After-only design design

After-only design




1. 6N6ILITIL3VANTI6SM RIBIB33I
(Pre- Experimental Design)

» 25000496905 900 X 330L d9000b393500 (MMEILSE ©EIFMY30IOI 33C0OL 56 593L Mbggdo) 56
Hobslifo® 56®05dsMOO G930l ABOm A53MmYMIBOo X AMT3gO0L G90M9d0LsL.

> 56 229c0olbIMOL LO3MBEBHMmMEM X AMTBOL sOLYOMDSL.

> 53939300 99 30380 bggds Ladowm@)g 3300939, (3939490 d9dmbggzqdol dgbfogems (case studies)
@5 3393505 9993gLmdS, OMAgdoi FbMErMm© 9Mo XyIBL 0ggbgodl.

» 51900 EIAIZ0L M30M5EJLMDdSS oL 369JEH03MEMDY, M53IbsE IMT35¢0 33¢930L SMZEOL
D900l 4obLsBM3EM3L, 039935 FOLO FSOEVIOMDS IVIWO0D.

» 5190P 93923305l J0DGH-0900MdM030 3930060900l 453M39bs FdEgdGE0s.



1. 6N6ILIJIL3IMNGI6SM KIBJISd3NL LIbIJISN
(Pre- Experimental Design)

1. 960mx gm0 330930l 3393935 (One-Shot Case Study design) - bgds ghmo xymz0ol dglfogans
296339910 3030l HBgdmddgogdols 3999y, HmIgEoa BogsMIM® 33090l dodmad[3930 Mbs
0y4ml. 352900mO, 3MH9gobobgaol Bs@o®mgds @s dmbsfiorggdol dgz3sligds dolo slitvyegdol 9999,
59O 3030l 330930l B0 35O MMOS OIOS0YS, UY3HOUG02900 565¢70 Yol BsHs6985 5O
J320¢m989¢005. 3> dolo 8909900 F99ama0 330093900 R9AIZL MHymdL bgwl. aggadzols
bg9dss!

X350 1 Tx Obs




1.6M163LYJTL3IANAI6SM RIBJISAINL LIbLIJSI
(Pre- Experimental Design)

2. 90000 xXaR0L 3Mg- s 3LEEHJBEG0MGd0L ©aagadzs (One-Group Pretest-Posttest Design) -
05393935 3MmBEGHOMEOL SOBGOIMOOL A56939. HoOHTMOAIBL GMIGo]EMM05b0 5bagMMgd0m0
25BmMdg9dol (repeated measures) yzgersbg dosm@Hog gmemISL.

dsbido Ambofogrgmodl gm0 X3w9930, 9Lsdsdolo® WIM30JdYo ObS 33¢o0 0BMTgds TX-0l
©99mJ09009059©9 - Obs; s Bgdmddggdol 3999 - Obs,. B99mJdggdol 9539930 39boLsBOZMGds
1396m3gbms ImEMoL goblbgeggdom Obs ,- Obs ;.o993330L Ldgdss:

hmn —

X350 1 Obs; Tx Obs,

bAsHoUH03290 565¢r0 bobsmz0l 359m0y96985 @39m300098<9¢m0 t-3gbdo sb
290¢n302962b60L bodbosbo 563980 Hgbho




1.6M163LYJTL3IANAI6SM RIBJISAINL LIbLIJSI
(Pre- Experimental Design)

3. 5393935 LEAGHOIMNOO XMRBIPPOL §sdmygbgdoo (Static-Group Design, ogogg after-only design with control
group) - begds 9e»0, H90mgd9gd0L J398 gm0 XBol 99sMgds 3gmMmg XyBD, HMIgelisg sbgmo
©99mg390905 96 d0M00os (L53MBEGHOMEM ¥A930). KAMBJI0 36O SOOL 5¢dIMIMHO TJMHBIZ0L B0 JOMIOLICPO
56 56LYOMOL Jom0 FobosLoMo FglBHoMmgdols 89gagdo.

SU900 3393330l 39CPOVIMMBS OIS, M5FIYDSI SO 0d935 0bFMMTo30L 3GLEHOMG0STWY X ABIOOL
99303596 G M@0l Ggbobgd. 3sQ50mo, LBEIIBEHJOOL 5350980IM0 FMLHEGIOL T9IMdS W9dEHMMMSD
LoLGH9dsG M0 FMbLMEs30900Ls s SBgmMO B9b3gEMGOIOL sGIMLYdMdOL F9dmbggzsdo.

hn —

X350 1 Tx Obs
X380 2 i
(3mbGMHMO) Obs

bAsHoUGH032900 s65¢»0bolsorzob 358020996985 @30m3000989¢m0 t-Agbdo sb
3053505999 M<9cm0 856-290560b U 39bHo.



2. 433BNIIL3IIMNGI6SITN RIBJd3I
(Quasi- Experimental Design)

> 51900 392330l 3060Mdgddo LobgHgs 45603390 GH030L Bgdmddngds, dolo AoBmdowo
090099990, 853650 s® bgds 5¢nBs0«9H0 Gghg35 5 X8<I50bsdo Hsbomdobomgdryemo doz-1013690s.

> 3359094L3900896 G0 393035 HoMTMOIEAIBL FoMPMO 4530390 gdME §d3oMHoeE dgomEls
LEEoIEEM 39:36096909000.

» 336%094L39M0396E M0 9358 50D FoMIO F569 5O IOMDS SHILOSMIBL, M53IDoWI
3962500 5obgL 95 BodYsOHMU.



AL3EgEMBOLSL.

» ol One-Group Pretest-Posttest ©s393330L 3oO30 50 gMbod03ss.

2.3305MNIdL3IANEI6HITN RIdJISd3NL LIbIJISN

1. @®MOoLS s LMoL JstMEBH030 G030l aagaadzs (Simple Time-Series Design) - 4«wolbdmdl
X 3IBJO0L 39OH0MO 45HBMIZ390L s 9Ju39MH096EYIO 30MMBOOL (33¢00gd905L LGOS

> 2569 3500OHMdS 3609369crm3b50 2o0BM©Yds 08539 9JU39M0T96EHOL FodgMMGOIOLOL 2oblbgs39dME 3oMMdYdTO.
35390m5©, IHMA0L 3MMEYIJE0IXMOOL 39M0MPYICO oBMAZ0 356339490 FH030L BodmTsmlb dgicvIergdolols s

\\ I X330 1 Obs Obs

Obs

Tx

Obs

Obs

Obs

bdsAoLAH03900 565¢70 bobsmz0L 359moy96985 @30m3300098<9¢m0 t-Agbho




2.3305MJ3L3IAMNEI6HITN [I3JIdd3NL LIbIISN

2. 993035096160 MmMOLS s LgMogdol ©sagadzs (Equivalent Time-Samples Designs) - o®m-
LYO09gd0L O9ad30L (Time-Series Design) g3oMm0sE0ss.

3033l 3900MmO H9dmddggdems @s Mbs3I3 oHMaZ5ms 308g3MMdsL Bgdmddggdols
BE9B0EIMO (33¢0¢gd0L 306OMdGOT0. BoQo0mMo, 1LYHIobsMOL A3 geMdOLSL BE¥IIbE OOl
@oL3MLOOL MBsMOL FgxsLgds ALHEg LydogdEHOL SOMLYdMIOLSL, 909y 30 1, 2, 3 s 4 saL{EIL
3060090J0. 939300L Ldqdss:

ohn —

amng 1 Tx Obs Tx Obs Tx Obs Tx Obs

kob@@g@o 365¢»0bolbsorzob 358020996985 @s0030009829¢0 t-(hglicho



2.3305MJ3L3IAMNEI6HITN [I3JIdd3NL LIbIISN

3. 565056MI0BoHPRMOo 3(19-3mLEEILEH0MIOOL 3930935 L3MBEGMMM XaMRoL sOLGdMdom (Nonrandomized
Control Group Pretest-Posttest Design) - g59m0ygbq0s 08 89dmbggzsdo, Gm@gLsg LoFoMms Bgdmddggdsdy

X379IB900L 993035963OHMdOL B39690s AbMmm© 3Mb3ME™ME ©ITM30IIME (33¢9MIb F0T5M09d530.

doaMdds 353MmGM0;3bs3L X39Ol FmOob Lsfigob goblibzog9gdsls o 95@30egdL B9dmddggdol 9939dEgdol sblbsb.
356Ub35300985 97639650d96¢99cm0 ©5898930U5856, G3A0IbsG 390896 90 s b3bBABMmen X0gw9%3900
993035679609 96505 Abeagmeago 3063599 29¢m0 gsUs bmdo 3ems@g80l 0335¢mbs bHoboos.

TX 35943 ™MH0L LsdoBbg xR0 906935 898mb3z930mo, M35 33393500l o .

Ohn @ —

X399930 1 Obs; Tx Obs;
XG0 2 Obs, - Obs,
(3MbEMM0)

bHoHobH032960 565¢70bobsorz0l 35900496985 020098290 t-H9bdo (2 xasyz0b
3s0lbgdmBolsly), olb3gmlboryemo sbs¢robo (ANOVA), (g3m9boriemo sbserobo




3. BIJdNL 3I3%3M3N BITSMAITN RIBIB333D
(Ex-post Factorial Design)

399Mm0Yygbgds oligm Fgdmbgzg35d0, MHMmELss 0999dgdgE0s b 3MSgmO3MMOs 356339410
3300l 33¢00egds  Lbgs (33000 gdHg domo  dgbodgrm  Bgyo3egbols  qLobfogeroo
(099505, B0 30600 EI0BBOEOMYOS, 509F05BOL  3gOLMboswrmo M30l9d9d0Ls
330 gds o 5.9). Sy MMl 333935600 03393l MO bomobbols 9odgrgds ogml
L39EOBOIPOO  TMIZ0YOIEO  BZWIPEOL  FIZWIDS  ITMI0WYONWDBY.  bYds  I339
dmALEIOO0 B5JBHJO0LS S 29M9IMgd9gd0oL dGUHoges FodBHMMgdLs @s 9ROl  dmeols
393306)0L allogbs.



3. BIJdNL 3I3%3M3N BITSMAITN RIBIB333D
(Ex-post Factorial Design)

> 33530 0989233356 LEASBH03MOO XQYRJO0L 25dmYyqbgdom. Asblbgoggds dbmmmE 35¢0gddos: Jm3gdmen
d90mbgg3580 ,H99mdd900005"  45bbMM309©s  33¢93500] ©@oEo bbom  s@Mg.  9FoGHMASL s
239903000 gdsL" (EXp) 309fim©gdom.

> 50 3H030b 393d30L 396053055 39MMg XAMBI0 35TMEOMGdOL (FogMsd 5MS 04039) SMLYOMDS.

> Q099393d30L 585000005 25Mgdm Bogd@™Mgdol, s3M9m39 3969303100, MIBPIYMEow o RBodEMmEm9gdoL
(X96©9M0, 896(H9@ M0 ©sML393900, BOHOIMO 3OGMBdLYTIH0) BIRd3WIbOL 33w 3o,

> 5359BH0obL d98amao 560030 aagadzol Ldgdss:

©ohn —

PobaLHgdo Fmgzergbgdo 332°930L 39roMmo
Xamozo 1 Exp Obsa
Xd>IBO 2 _
(LO3MBBRHIMP™) Obse




4. AJIRIAN ITL3IANTI6HITN RIBIBd3D
(True-Experimental Design)

> 256L5DE3M3L 3MBEHOMEOL 303l s SHEIBL 306MHM39dOL b3 s305b.
»bgdd ©IMM30©IVIO 33EOPOL (3EOWIDS S IIMZOEION (33¢oDBY 00 (330w dOL BYRds3gbsbY
©533063900.

»3m03o38  30Mdgdol  2obloBe3z®l, 303mmMgHBoms BMEOINMWOMGIL, (33029 IO0L  FoBLIDBEOIMSL, FLEHOMdOL
QMbobL 2obLyBE3MSL, Mmool FgMBgzsl, 35¢P0EMMMBdOL T9a3oLgdal,  9Jdu3gM0d9gbE ™Mo 3MMEJIEMM9OOL

Lo3oMEg BHILEHO0MYOSL, 33¢0930L 493308 bbb WSE3L.

> 2329olbdmdl  Mmd09dBHGOoL  95Edsm)O  TgMBgzol o T MOBbEMIMs©  2obofoegdsls  Ly3MBBHOMMM™M
9JU396003gb G X3MRBYOA0, SZMIMNZG XAMBIOOL SdIMME 03130905l 9JU3gM0TIBEH MO s LOZMbEHMMEM

»oLg@o  BHo30oL  oa9gad30l  30MSEJuMBSS B0 G0 Z9OEVINMBS,  MgJM3g  J0BgHB-909gAMdM030
393906900 245931 gbols gL GICMBY.

»>qQdeg3s 3930  3MbGHOMEOolLs @5  9bsoBobsmzol BB BEIGOLEGH03MMO  9BoEroBol  asdmygbgdols
P GIMOSL.

03 JoLO goMg 35OEMOMBS BE0S, MSFYBSE 33eg30L FoMgam 36 3531 MM BoEOEOsl S O S
3596l 3MgdBH03Meo ©oggad3ol dsgsmomls.



4. AJIRIAN JIL3IAMNAIEDITN RVIddadddNL LabJddsN

1. 005393935 F0bslo®o GgliBHoMmgdolss s 15s3mbEHMmMEM XMzl 5OUGdMdOL 3omhmdgddo (Pretest-Posttest
Control Group Design) - 3¢sb039960 9439603963 0L BMOToOHO RJAI30L Y39wsdg JsMEH030 3900MO.

» 049690l ©93¢035300L5 O MH3BEMT0BIE00L 3M0bE039dL.

»250m0949690s 3mdma9gbe 9Ju39MH0d96EHI X yR90d0, HMAEXGdOE G90dgds 3OIMSDIBIMO 0YymU.

> 99L3960396E 90 S LBOZMBEMMEOM X Bgd0 goMB9g3s G900b3930m9. 9JU39M0T96EH o BgdmJdgEgds bgds
9600 X311HYg, borewem dgmeg X350 BogmbEHOMMEM X0l BbJ05L SLMIEgdL s JsliBg FobodMes30s SO
bogds.

039 X3IBDY 05330603905 bgds OH™YMO 3 B90m]dggdsdwy, obg Bgdmddggdol d9dgy bjgdoom:

hbn < —

3B0ob303000 X23930 1 Obs;, Tx Obs,
XpO50 2 Obs; - Obs,

8 69d
SaTE (3bEGGMOo)

b&oHob3032960 565¢70Bobsorgol 35800996985 t-Agbdo (2 x8<9%30b 89800b393530) 56
IR HH0560 ob3gHlboremo s65¢vo0bo (one-way ANOVA).




4. AJIRIAN JIL3IAMNAIEDITN RVIddadddNL LabJddsN

2. Solomon Four-Group Desig - sbgmo $o30oL 393935 3m03o3L 4 X3MxL, BOoL 9Ju3gM0dgbEwwo 33¢g30L
23969 35¢P0EMHMASL. ob®

X37990 1 Obs;, Tx Obs,

09000b3930m0 XJIBO 2 Obs;, - Obs,
30303690 X379%30 3 - Tx Obs
X350 4 - - Obs

bAsAobA03960 565¢20 bobsmz0l gsdmoy9b698s gmoRsHHM0560 ob3gmloriemo sbs¢mobo (one-

way ANOVA) 56 bhogg@gbdols - osdergizo@gbgemo @s @s00m30@09829¢70 t-9glicgdo 553950
X899%3900U J9c03980L503300 (59033560056 3590200006563

000G ICP0 X87%R980 b5 F90353090 bryem o9 30 bpbogddb.



4. AJIRIAN JIL3IAMNAIEDITN RVIddadddNL LabJddsN

3. B90mgdggdol 398amdo GHaLEBHMIBOL IRJRTZd LB3MBEMMMM xMKol sMLYdmdom (Posttest Only Control
Group Design (ogogg After Only with Control Design)) - goo xa153%9 bmM309ww@gds H9dmddgwgds, dgmeg
X3IBHg 965 (oMo qbL LogmMbEBHMMEM K amaL).

> 0533003905 6039 X339 brgds Bgdmddgwogdol 999y, Hobsbsmo GHgbEo®mgdols ds6mqdy.
> 250004gbg0s 9900b39398d0, HmEgLsg Hobsbfo®o GHalEHOMGds Fgmdegdgwos (35y. 33gbsMgms BEOS).

»>89000b3930000 903990136935 515900 BH030L YAV A505AFY39H0s. §obsomdgy d98mbagzsdo 33946905 LGSGHOIMGO
X39IB9O0L 9956gds. 393030l BJgadss:

©Ohn —

3900mbggz0mo iiggg ; Ix Obs
30390736905 (30a5eacm0) - Obs

bAsAOLA03960 565¢20bobsm30L 359m0gy9698s5 @s0m2000989¢70 t-AIbAH0, 9HRsIAHMH0s60
@olb395boemo s6s¢robo ANOVA (3 56 G990 x81930b50330b), @90¢m39beabols 60860560 563980 56 Fs6-
«290960b U (glcho.




4. AJIRIAMN JIL3IMNAIESITN KI3J3d3NL LIbIJISI

4. LEOMESE M36EMIOBOMYIMMOo ©sgad3> (Completely Randomised (CR) Design) - ®gsew®o 9dudg60dnb@mao aggadzol
439sHg 356030 900MO.

> 049690l 6093¢0035300L5 O MIBEMI0DBoEO0L 3MI0630390L.

»bgds 94u9M0396G o Bd0gdEgool 90mb393000 Fobsfoergds ¥aB9d30 O BogdEHMEMOL Bgdmddggdols 2 b
390 mbob dgMPhg3s.

» 25000996905 396 9Ju39M096G I X aMRBgdTd0, HMIIO03 90dgds BMEIBMOMOZIE 5MMIBIOIMO3 0YmU.
> §o608Moagbl’ s8MM 300090890 t-Eqlol 4o63M(3MASL.
> ©593030L Lggdoo:

BdgBHMOol mby 53030900
33oX0
CQ 3 bdogdEo 1 Tx, Obs,;
PR X030 1 b¢1805gG0 2 Tx) Obsy,
g 8 b1d09dEo n Tx, Obs,;
u%l 3 bdogd@o 1 Tx, Obs;,
€ X3S0 2 B0 3o 2 Tx, Obs,,
93099Eo n Tx, Obs,,
Q09 5.0.

bdsHobB032960 565¢20bobsm30L 359m0g9698s t-Agbdo (2 x899330b 9800b393580),
ORI A0s60 olidgmloryemo sbsenbo (One-way ANOVA)



3. BddMMITN KIdJdddo
(Factorial Design)

BoJBHMemmo ©oagadzs (Factorial Design) sygad30L gobbowvymo 1dgdgdoliogsb goblibgsgwgds m®mo sb dgido
@©@50029300989¢0 (33250L SOLBYOMOOM.

> 33€05Q0900L ©5Mm©gbMdoL BOHS 96 AMolbIMdL 9Ju39M0d96EHIWo d09g]E ool Mrom©gbmdol d60dzbgermas
DO, 53 BoJAHMOMOo  9Ju3gM0dgbEol  860d3zbgerm3zsbo  M30MSFHJLBMBSS (O3]  SWIOMIO (33X IJIOL
98399900l ©53M¥Y300 090 5b5ODBOLIYD goblibgoggdom.

> 3005053035305 bgds 39390 Bogd@GMmOmoL Mmbgadols s Bogd@Em®mgdol Mom©gbmdol dobggom. dsy., 2X3
33540 393935 2eolbdmdl MHmd LobgBgs 3 BodEH MO0, POMMIMEO MO Mboo.

» 535 GMHo  ©s39a330LsL  9R0wo 5943l BoJBHMMGdIOL dmddggdol 3MmTdBOB30L, MOE  §wYolbIMOl, G®mJ
539333580 3mMbsfogmdl 3odE™MMgdol yzges 3mdd0bsE0s s MOMMYMO BodBHMmOmOol ymgzgwo ©mby (xa530)
33396530580 MmOl BsMRIbO  BoIBHMMGOOL Y39ed MbLEMSL. Sgmo FoEAMTs AMEEoLBIMDBL  GodEH MO
MO0P0IMNJI9GO0L 5650BL, BoE 9OHMNRIIEHMM0560 9JU39M0TgbEHOL SBSEOBOLLL FgdwgdgE0s



Randomised controlled trial

% participants

Intervention with flu

(Vitamin C)

% participants
without flu

Population Samp|e

% participants

Randomisation

Placebo

(No Vitamin C)

with flu

% participants

without flu




Experiment

B Animal
Effect of drug A uses animals_ ETETa CETeE
on plasma diabetic mice
glucose levels

is output for

AnaIYSIS: Is factor of interest fog

unpaired t- - - — -
test

Outcome
measure:
glucose concent
ration

has category

>~

Pharmacological
intervention 1

Pharmacological
intervention 2




"One tactor’ design

« Compare 2 or more groups

- Eg different genotypes, different interventions

Eg Test effect of treatment on red blood cell count (RBCC)
In mice:

Number of mice X mice X mice




Test effect of treatment on red blood cell count (RBCC) in mice

Objective: Test whether red blood cell count {RBC) differs between
control mice and mice injected with Chloram

Sampling unit: Mice

Reducing variability:

Inclusion criteria:-
— mice within specified weight range
— pre-treatment RBC within specified range

Avoiding bias:
— randomise mice to treatments



Does Chloram affect RBC in mice?

Control Chloram

g’—w% ) %ﬂ % - 5
) 3 Q k %ﬂ R
™ ) il gﬁ

One factor design
- Factor is treatment with 2 levels




Z s
Home Insert Page Layout ;
Control 0.423627 f T B8 80 ﬁ
Control 0.214637 F;x;s(:.r;n AutoSum F-‘e :;\tl Financal Loq: al Text O":e
Control 0.999023 RAND - © X ¥ S| =RAND()
A C D E
Control 0.401685 1 =RanD() |
Control 2 A8
0.394482 .
Chloram 0.908841 ¢ PaeEn
5 0.998419
Chloram 0.123478 6 0.927156
7 0.029561
Chloram 0.407208 8 0594271
9 0.547192
Chloram 0.936433 10 0.388329
11 0.342874
Chloram 0.564684 "



Does Chloram or Treatment X affect RBC in mice (3
groups)?

Control Chloram : Treatment X

@ R T ‘Qﬁ Sﬁ a @

)

——

Still a ‘one factor’ design - factor is treatment

Mice randomised to 3 treatment groups




‘Two factor’ design

* Compare 2 things at one

— Eg different genotypes and different interventions

* Make comparisons within more than one group

— Compare interventions within each genotype

* Test interaction: eg does effect of intervention differ between

genotypes?
Chloram 4
Control 4 4 8

Total 8 8 16




Test whether treatment AND strain affect RBC in mice

Objectives:-

Does Chloram affect RBC in mice?

Does RBC differ between strains of mice?
Does Chloram affect RBC in both C3H and CD-1 strains?
Does the effect of Chloram differ between C3H and CD-1 strains?

Experimental unit: Mice

Inclusion/Exclusion criteria:
— weight within specified range (specific to strain)

—  pre-treatment RBC within specified range

Measures to avoid bias:

— randomise mice to treatments, within strains




Strain Control Chloram
C3H _ Y
& g | B
W
CD-1

N
g

M’ £ %‘

G-
o

@
-
&

Two factor design: Factors are treatments (2 levels) and strain (2 levels)

Statistical analysis: Two-way ANOVA / GLM and t-tests (or non-parametric compromise)

\

Each strain of mouse randomised to treatments...




Experimental Design Diagram: Example

Title: The Effect of Various Amounts of Calcium Chloride on the

Temperature of Water

Hypothesis: If more scoops of calcium chloride are added to water, them
the temperature of the water will increase.

IV: Amount of Calcium Chloride Scoops:

Control: Variable 1: Variable 2: Variable 3:
O scoops 1 scoop 2 SCO0pSs 3 scoops
Trials: Trials: Trials: Trials:

3 trials 3 trials 3 trials 3 trials

DV: Temperature of the water

Constants: Same amount of water ( 75 mL), Same time to dissolves
(2 minutes), constant stirring




_ EXPERIMENTAL RESEARCH DESIGNS
POST-TEST ONLY DESIGN

Fandamly
selected
experimental

qroup

POST-TEST

Fandamly
selected
control

group

POST-TEST

USED WHERE PRE-TEST SENSITISATION MAY BE A PROBLEW




- EXPERIMENTAL RESEARCH DESIGNS
FACTORIAL DESIGNS

Level of Distraction

Level of
Relaxation
Distraction Mo Distraction
Randomlby Randomlby
Felaxation Selected Group Selected Group
A B
Randomly
Randomly
Mo Relaxation Selected Group SEIEmEg T
L (COMNTROL)
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W More Complex Experimental Designs

Multiple group comparison

Group 1 - Measure;
Group 2 ~ Measure;
Group 3 i Measure;
v' 3 (or more) Multiple experimental groups, e.g.
groups v Low drug dose,

v Typically formed
by Random
assignment. v Placebo.

or
v Male therapist,
v Female therapist,
v Wait list control.

v High drug dose,




ddmhdiflb drGJIsST1eNlb 396LJ8KImJd

99®™Bg30L dm39mdoL LY 9bs© @53MMSEGHMMOIEn 3b™39w9dby
9Ju39M0dgbEOLSL, SLgzg b3S GHo30L 33e9390d0 BIoMsE d53moygbgds Mgleymligbols
3spmbsbpmmgdol (Mead's resource equation) dgoxmgo.

99Lsdanms gMmo dgbg300 dgomo ibgs Igomm©gdmsb FgIMIO0m 565539MIGYIO0S,
353M59 0demggzs 39My 3060869090l 0ligoo 893mb3zg39d0LsM30L, MMEILSEG BsANEIMoS
9oL bbgsmd900 36 iEsbsME Mo 50sbMmgd0 36mdos 56 Moo gsdmlismgamgero.

E=N-B-T
BoQS3

N — 33093530 dmbsfoerg b9d0gdE9doL MOoMm©gbMdss (-1)

B — 8500030693900 35d3HMEM00, sbobogl s3gad3z9do dmbsfowg 4969 933943H9dL (-1)

T — %90mddgqdol 3m33mbgbdo, T9ggbodsdgds Logdudg®odgb@dm  xamx3gdol  MHoMm@gbmdsl
(L53MbBH®MWML Bsmzgom) (-1)

E - 3930030L 3m3d3mb96¢0L msgolmaemgdols batolbo (Bgzgwergd®mog 10-20 dwoemgdo)

0585¢mo03@©, MU0 ©38J300em0s 3bmagemgdol 4 xas1z3bg 99390089650l Bshst9gds (1=3) 8
060300000 WomMgrem 39Rdo, }s000 32 3bmzgemos (N =31) Ud®sH0R035300L (Benmi960l
3s0mgmx0l) 350909 (B=0) os E=28, @sg 20-Yg dsmsemos @s dglisbsdobso dobsbdgfimabogmo o57698s
X89590 6 6beaggeols 3sGggbgbs
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@O OMMUs:

»9JU3gM0agbGHol  ©sagad3oL  3MB3MgdGmMEo  Godo  350moygbgds
3M6309¢ o LsdgEboghm 33wgzol 990mbgglsdo.
> ®95¢00mM0  gJu3gM0396E Mo 25M9am 0535 3339MbsbMBL MMAgeo

> 563LmEgl 39939©M 5VBEMOM oligmo d9gaJo0, MMImgdog
®J396l  dogh 99gMBgMemo  33ewg30l  3gad30L  FglsdegdEMdYDLs
Loggds!



doMmdN3N JIBKMAJsN LIFIBENIAM JITIINLIL:

> 0133360 LIAINSTN VI J3NAISILMSNL INGNFIdD -
JJBNTISNIR INAMORNGMOI AM6ILANSISISMBI!

> LWRIISNIAN JIAIRKISI N6TMATIBNNLINAN!

> bddJ01dAN JIRISISNL 30B3INIRNISITN FIVILISI!

> 3AIIJIMISGITMSI!

> 0dRIIIMSISITN dBRITMaI LodJOoAmN NRIJSNL
6JddomdaNbLIdI3NL!
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< 013396 39Am RIIVJNAKRISN01 3M3ITI6IL FIBKMEISNL RIT3ISNL 3IAITD
< 013396 39/ IMILKRIGO BIISNL N63IMIAIGIBNIL FIBKRMINL KIF3I3NL
6JdMJdd

< R 3MML, 013336 334 3MILKRIGN 0133363IN N6dIA3MIBIBNNL
RQIM6LEANAIBIL SNRIT IA0IN FIBKMINL RIF3IdNL 3IMRIBI ©

RILAINISISN 6I3AMAN RAMSIZINN LIFIBENIAM J3TI3ISNLY R
dAJIIITEENI6N 323MBRNTISNL IAOIMISN3N IINIBNY!
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Decision Tree

Which kind of test?

~ N\

l T

Relaﬂomhips

Comparing means

v
/Ithh kind of means?j \

between variables

A sample mean &

i 2 sample means
a population mean

Which kind ' How are the
of variables? l lsoknown? ‘ data structured? |
kY L
Both
nominal ‘

A

Correlation or l-sample
Regression t-test
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