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Table 1: Overall means and standard deviations for all responses to pre-and post-surveys for PHYS1001 and PHYS1002
for all items.
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Table 2: Means and standard deviations of PHYS1001 students pre-survey (n=96) and PHYS1002 students pre-survey
(n=75) where PHYS1001 results were statistically significantly different than PHYS1002 results. P is significant at <0.05
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Table 3: Means and standard deviations of PHYS1001 students post-survey (n=76) and PHYS1002 students post-survey
(n=53) where PHYS1001 results were statistically significantly different than PHYS1002 results.
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Table 4: Students who completed both pre and post surveys for PHYS1001 and PHYS1002 tested for items of significance
(* P is significant at <0.05).

ey 70! 23] 0! ] 0! 123
"%&0) ! | "%&0)( ! *445] | *+45|
-1 *+, -1
Pre Reading and Lesson feedback i i ' ' '
B 0L#SE® (9°9(%$6"3(%* 1408 @ 275(%1201 aARd aARa | AdLK| aAKS | aAaD | ADdE
JADEM JAdAM JASAM| JARDM
* * * * * * *
~@010°0#2"2(>08@")=")80102&)=")"&@0"#22 =)06*10#6)="8&@#8 _ aAEZ aAKR | AEZZ KASL | aAER | AESZ
#880)8 (A JARKM | JAR'M JARRM|  JRRM
~@0*<()&0)&*(4*&@D*)06*10#6)=>@0$B06*>0"%)60128#)6°&@0"3  aASa LAE | AEKE aALK | aADa | ALRR
JASUM JASKM | ** | JAssM| JAESM
~@07($)0"N% Y*>(& " #802">0"&(*<(>BSO&0*&@0*#22=)06"10#6)=| _ LAEE aAZR | AED] aALR | aAKS | AaR:
<$#2PA JAKDM | JAAKEM JASM | J:AakM

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



[*=#")06%0)6012&#)6")=*?3*6(")=*&@0*#22'=)06*10#6")=A aAdb aASt AaSK  aAKL aAaZ ALSK
J:AKBM JASPM JAR&M ARZM
[*$0#1)*?02&*9@0)*6'2<%22")=*B1(?$0>2*9'& @*(&@01*2&%60)&2* aALK aALE ASRA KARd KARE AZdt
J:A:DM J:A:DM J:AaBEM J:Aal'Mm
[*4")6*& @ 0*")*<WERRVH 10*#<&"'&'02*0) C{3#7$0A LAED aAdb AEES aAED aAED AB
JAR*M JARHM *x J:A:aM J:A:dM
-@0*<()&0)&*(4*&@0*#22'=)06*10#6")=*#)6*& @0*$0<&%10*9'$$*?0 aAdt aAZ7 ADEf]l aAKK aAED AKKd
JAdRM J:AE:M JAREM| J:AEDM
Learning Activity feedback . : i i i i
W(>B$0&")=*()$)0*B1(?$0>2*JU#2&01")=*H@32'<2M aARd LA:L* AK:& aA:K aA:l* ASSS
J:AEM J:A:M JAEZM| J:AEaM
W(>B$0&')=*B1l#<&'<#$*$#?2 KALL aAZ AEEK aA:i¢ aAKR ADLS
J:Adam J:AKaM *x J:AKDM| J:A:DM
-@0*%20*(4*m<$'<G012n*6%1")=*& @0*$0<&%10 aASK aAZa AKLK  aADd aADK AdRa
J:AKZM J:AaRM J:AESM|  J:A:dM
.'2<%22")=*N%02&'()2*9'&@*&@0*B012()*)0P&*&(*>0*6%1")=**& @ 0¥ aAdE aAdE :AEE aA:l* aA:l* :AEEE
J:AKEM J:AaDM = J:A:SM J:AKSM
'2<%22")=*N%02&'()2*#2*#*9 @ ($0*<$#22*6%1")=*& @0*$0<&%10A aASL aAdZ AZDd  aAat aAaE ASKL
J:AKSM J:AKSM J.AEEM | J:AKdM
.()=*&@0*#22'=)06*10#6")=*&#2G2*#)6*()$')0*N%'YA aAZE aADZ ASKR aAaZ aADD AalLb
J:A:KM J:AEBM J:AKDM JARRM

*

-@0*6H&H*<($$0<&0684DE*B 10" (BER H$2(*')6'<#8&06*6'44010)<02*)*28%660)&*102B()202*208900)*
H[\:EE:*#)6*H[\: EEK*#)6*&@0*#22%>B&'()*>#60*0#2*8& @#&*28&%60)&2*)*H[\]: EE:*9010*102B()6')=*
B(2'&"0$3*&(*&@0*#<&"0*$0#1)") =*B1(<022A*W/(%120*<((16")#&(12*60<'606*&(*&02&*&@'2*#22%>B&
'>B$0>0)&)=*&@0*#<&"0*$0#1))=*B1(<022*)*H[\: EEK*) F{ID'RA*2%1"03*102B()202*2& '$$*
"6'<HEOHH=#B*)*1#&")=2*20&900)*H[\]: EE:*#)6*H[\|: EEK*4(1*>(2&* &0>2A*

1)*2%>>#13,* &*#BBO#12*41 (2% BOBH&HC*& @#E&*602B'&0*&@0*'>B$0>0)&#E& ' ()*(4*& @ 0=H#<& " 0*$0#1)’
B1(<022*)*H[\|: EEKC*& @@+ 2'=)'4'<#)&*6'44010)<02*2&'$$*0P'28*')*& @0*2&%60)&20*B01<0B& () 2*#)
102B()202*&(*&@0*<(%120*9@0)*<(>B#106*&(*&@(20*0PB01'0)<06*?3*&@0*2&%860)&2*)*H\]:EE:

B3.0#/3'LE7#$%#/*#A'P.5',$-.7 5
-@0%4($$(9)=18")=2*0>01=06*#8*102%$&*(4*#*& TDHEBR 2* (4*& @ 0*NY#$ &#&™0*102B()202*#) 6*
<()&0)&*6'2<%2206*)*&@0*4(<%2*=1(%B2A*

@Q 6#&6-2#7$-*#55
18%60)&2*)*&@0*4(<%2*=1(%B2*#BBO#1*#2$0*&(*10<(=)'20*&@0*?0)04'&2*(4*&@ 0*BE(QD22A*](>0*2
)(&*)0<022#1'$3*#2$0*& (*HARBEHS*& @03*40$&*' &*'>B1("06*&@0' 1*$0#1))=,*9@'$0*(&@012*9010*>(1!
104$0<&"0*)*&@0'1*%)60128#)6")=A*-@0*104$0<&"0*2&%60)&2*9010*>(10*#?$0*&(*<()) 0<&*&@0*B
'>B1("06*$0#1)")=*(%&<(>02,*#2*#BB#10)&*)*&@0*4($$(9")=*0P&1#<&2*41 (>*&@0%6'2<%22'()2A

T'<HHE (& HIYE)H) HYSHS&- 0 -#,&") 1-&'$H S ($:8) "#$%&' (&) *+$+, 7', 1&-)-:$+,". 21" &#-'5&25(&'
HAS+ S+ 8' (& H1*&*-")-:$+,'O1 &-H$2+-") +'$+-H#&)' 20 L 1-#-SHHS+, 'HAL &' 21')*&'S+HE&*&-H&IB'$+ 2HA&*
(&"H1%&-' 21'L1-#-SH HAG &)+ HAL*&'S-'+2 SEBEAVHEAT) +/'- 2382+ & HA*2<-'$+02*3)H$2+)#' 216"

I+ HAGH HARH&'S-'+2 HSB&H2') H1) (. HAS+:"); 21 $HE'1+/' *215'5)H+&*) "HSYoSHSE-HA&. ")+ &' &I5 () $+$+,'
$H)+'SOHAR. +2<$H <S((A&(5'H#2'&IS()$+SH'S+) IS00&*&+H'<). 6" 1+ HA&+HAZ'5&*- 2+ (&)W&+,'<$((
)+2HA&* B&H*-2+U-"Y$&< 2+ SH) +/ HAWH') (<).-'48&(5-6'B) 38 02 HA& (& #1*&-") +/'T'I$/'5*&*&)/$+,":&") 1-&'
<SHADHHAL'S*&*&)I$+,  21U&'+2*3)((.") i $# (2-#') +/' HA&+HA)H A& (5-'$+HA&' (&"#1*&-6'

T'#AS+'$#'4&(5-'1-'(&)*+'0)-#&*";&")1-&'<&'[2+U#'-S5&RHAR! &'#$3&' (22:$+,'#4*21  4'#A&",22:'<&'
4)%&")(*&)!.'12+&'#4)#6'1+/'<&*&O$+&'21* 1 +/&*-#)+/$+, S+ HA& (& "#1*&')+/'$+-#&)/' 20'L1-#'#* . $+,'#2'
1+/&*-#)+/'$H'H2'-#)* #'<SHA8'$H'-) %0 &-"#$3& ) +/'< &', &#'32*&'<2*)'[2+&'$+")'-42*#&*") 32 1+#'20'#$3&6">4 &'
*&)/$+,'91PI&-'4&(5'1-'#2'02"1-'#4&' (&) *+$+,'0*23'#4&'5*&*&)/I$+,",&") 1-&'-23&'#P3& ' HA& '#&I#' $-')"; $#'
<2*/.6"

7) *8&<HA 21 HAVHSHS-") (&))" HS%& (&) *+$+,&") 1-&'<&')*&')(('5)*#$"$E) S+, 'S+ HA& 21 *-&8'<&')*&'
+2H#'5)--$%& (. (&) + 5+ 8 -SHHE+, HAGK& S+ (RGNS +, '<&')*&') H1) (. -SHHS+ HA& & 'S+ HA&

(& HLE)+H' 128+, ($": S+, 'O1&-HE2+-)+/'#) (:$+, H2'5&25(&)+/' T HAS+ HAYH'S-' 22/,&") 1-&' . 21") +'$*2+'
21#)+.3$-"2+"&5#$2+-6

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



THAS+ 'SH'S-" QHHE* HA)+ &%+, ) $HE2+) (' #)1,4#',8") 1-&'$+HACQ D FBR&-'<&')*&') "HSYo& (.
(&) +$+,'<&')*&+2#'5)--$%&( ' H) 1, AH#'<&'[2'HA&'5*&*&) IS+, <&'[2 HA&'5*2;(&3"-4&&H-'<&' 2 HA&!
(& H1*8-'<&'1-&'HAR™ (3" &* ') H'<&'V* &+ 24 -SHHHS+,")) ") ' 2;- 8 %S+, 8'<&)*&'S+-$/ &' +2#' 2 1#-$/&6

JO =/0%"%0.)2'#2#9#/35
/)*&@B10" (98*289488)6%<&06*)*KE*0>B @#2'2*0#2*BS$#<OP P& '=#&') =*& @0*B1(<022K4*B10
10#6")=*#)6*()$)0*N%'Y Y02*#2*#*>0& @ (6*(4*0)=#=")=*2&%60)&2*)*&@0*$0#1) ) =*B1(<022A*\%1&@0
""028&'=#&'()*9#2*<()2'60106*9#1 1#) §OEL6018(*60&01>)0*& @ 0*0440<&*(HIR@BL*(4*& @0
B1(<022*()*2&%60YRBAD 0*4(RB61 (% B 2*<()6%<&06*)*KE: K, *#$$*0$0>0)&2*(4*& @ 0*$0#1) ) =*B1(<022*
9010*)"02&'=#&06,*#2* $$%28& 1#806*)*&@ 0*4(<%2*=1(%B*=% BB BBEROPN) KZH (104 < @*
(4*&@0*0$0>0)&2*#10*0PB$(106*?0$(9A

1"t BHI& ()*V6(&*+(, (#*-. *
-@0*B#1&'<'B#)&2*(4*&@0*4(<%2*=1(%B2*<()&')%06*&(*10<(=)'20*&@0*"#$%0*(4*& @0*B10*10#6")=*
() F5)0*N%'YA*[#")=*#*B10"(%2*0)<(%)&0 1 @ &@EBR2*?04(10*60#$") =*@@>*")*&@0*$0¥&%10
(1*OP#>")#&'()#$$(906*&@0*2& BRI B<#44($6*& @0'1*$0#1)") =A*- @ 0*B10*10#6 4222 82@EY *
289%60)&2*&(*60"0$(B*<()EB&WH>09(1G2*9@'<@*')* &% IFOHAGT=*#) 6*B1(?$0>*2($") =*)*& @ 0*
$0<&%10*0#2'01*#)6*>(10*#<<C2ROBMOVE 2#<GHRI@ 0*()$') 0*N%'Y *#$2 (*B 1 (R 0BA¢
102B()20*&@#&*9#2*>(10*>>06'#&0*1#& @ 01*&@#)*9# &')=*4(1*& @ 0*102%$&2*41 (>*#)*#22'=)>0)&*(!
$#P1#&(13*10BA&

S48 &IS()HHE2+)+H/'HAG* &)+, 'SHA&(5&/'3&) (2HT ' T'3&)+'7'-#)*#&/'200'<$#4'-: $33$+,'T6',&") 1-& #4&:

<2%'(2)/'<)--2'41,8"&02*& HAL -&3&-HE** &) T'LL-#'- $33&/' S#)+/' HA&H L1 -#*&)I$+, 'HA&,

-133)*$&-")+/'HAKH' 2%+, HAK' DL &-#$2+-")+/'T'0)$(&/ HA&' IS/ &I&-HE* )+ HA&H T'-#) H&I'($:&*&) I+,

$H' A& S+ I REHA )+ HA&+ <SG+ '+ 2H&-)- T <&+H) (2+,6" T' 021+ HAWH T ) H1) (. +&&I&IH2'[2 H AW

&)1 -&'BH[2&-+UH'-H$" ! 2HA&*<$-&'A2<8Y&* ' BH'S-")(<).- +$"& H#2'4) % & - 23&HAS+ 'H2' 2")) " #2')+/' 21"

"V+BI#SHSH 217 2<+<2%/16

B2'$+2#A&*-1;L & #-'<A&*& HAL*&'S- CERIEE ' 21'0$+/'. 21*-&(0'#* $+,'#2*&)['4)(0') #&IH#; 22:'02*

&1)3'5+&5"8")1-&'.21'4)%&+UH# (22:&/)#'$#';&02*&6'

H2+-#)HESHHEX) B2+ <SHAHAR HEIH' 22:'38) +-' 21"V &+ 2" 2+ O* 2+ #&/ <SHA'SH'<A&+' 21" 2'H2'[2'HA&'

&1)36'

@)%$+, HAR HEIH' 22 $+HA&'&I)3 'K R&OL('$0' . 21'4)%&) (*&)1.'&+,), &' <SHA'SH [1+$+ 'HA&:

-&38&-#&*6'A21")+U#0): &' $#6'

B2'HA& &) & H<2'H#.5&-"20'0&&/;)": "2+ &'<A&*&' 21)*&'[2$+,'91$II&-") +/'. 21 ™) +'3)*:'-#*)$, A#) +/'

HA&'2HAZH<A&*&' 21*&( 2+ HAL (& HL*&* H#2'3)* )+ HA&H 21" & ORBHIHAL (& #1*8.-6

B2'H#A&'0&&/;)")(2<-"HA& (&"H1*&*-'#2 "2 & H)+.'38-"2+"&5HE2 +-'. 21'3$, 4#'4) Yo&IHAQ " 242*H6'

TH#:$+/'20'4&(5T

S48, 2'2%8&* HA&*&)IS+, ) +/'SH 1-1)((#):&-");21# 0$%& IS+ 1#&-'H#2' 2'HA*21 &)+ HA&+HA&.." 2'2+'H2!

HAZ(&"H#1*86'>48&. 1-1)((.'SI&+HF0. HAZ'3)$+"2+"&*+-'$+HA&! (& #1*&6'0$"4)&('1-1) (. )//*&-&-HA&-&') +/

HAR+ A& <(('SLH 15 HAR &) +-<&*-'2F)+') +-4BAH 421 (/' &) +-<&*&I'$+') + 2#A&*'<) B
- @0*B#1&'<'B#&2%*60)&'4'06*& A% 0*(@@B>(%)&*(4&">0*10N%"'10648¥B$0&0*& @OFB 10
10#6")=*#)6*()$') 0*N%'Y *#<&"*J0R& @*4(<%2*=1@HB@'$0*&@03*10<(=)'206*&@0*?0)04'&2*(4*&@0*
B1#<&'¢Q@03*#PB«#&06*& @#&*&@0*9(1G*10N%'106*& (*<(>B$0&0*& @ 0*#<&""&'02*9#2*>(10*& @)
(&@01*<(%1202A

B238HS3&-"SH A/ H2' &#'2* ) +$-&/' )21+ H4&'<2*:'(2)/6

>48'5*8*8)/$+,'$-"1-&01('<A&+TUS'($:&T' <48+ . 21'/2'$#'5*25&*(' 42<8Y&* $H#'$-'+2#'-2'&)- ' <A&+HA&*&'

)*&'2HA&*'02%3-'20")--&--38+H')-'<&((6"B2'$+HA&" & $++$+, $H#'<)- 0$+&'<A&+'<&'I$]'+2#'4)%&'31"4'

<2*:'0% 23 HA& 2HA&*"21%-&-")-'<&((6'TH'<)-'&)- #2 OS+/ HA& HSI& ' H2' -$H'[2<+)+[' 2'HA*2 1 AHA'
*8)IB+, ") H'H) &'+ 2HE")HH2'< 2% S+ HAL'DA -$ 223 +['H): & HSI&H2'[2 SHT +2#'-2'31"4'+2<6

TH#'$-'5*&#t#. ' $+#&+-&'$+'?4.-$"-6

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



&) IS+, Q& S-&-)* & FQ)H  LH HAG G #22'31 " AGTH S-4&) (. Q)M A2<'HA&. $%&' 1 HA&" ($":&*
91&-#$2+-)+/') ((#48'&1)35(&-'42<8I6&* HA&.'[2+ U $%&'1-'31"4' [&#)$()+/'HA&) RIEH&)"4'
HA&'-H100'VE+HAL (& " HLI*QWE'1+/'7T' & HAVH HAL. <) +H#'1-H2' &HHA)H 0% 23 HA&* &) IS+, 42<8&Yo&* T O$+/'$H#'-2
IS00$" 1 (#'#2' &H#'#A*21, A HAL*&)I$+,6

0,"12#"*- #34'+(3*00(&* #14."#* % 14'5'4 H#3*
1&%60)&2*<()&)%0*&(*10<(=)'20*& @ 0*"#$%0*(4*&@0*)<$%2' ()*(4*<$'<GO1*N%02&' () 2*#)6*) &0 1#<&"
#<&""&'02*)*&@0*$04&I6A0YR2*#$2(*40$&*>(10*<()4'60)&*') *$0< &Y MR DBBEAE) =#=06*0'&@*
&@0*$0#1))=*>#&0VED)*102B()6')=*&(*NY602&() 2+ 2 (BE@ Y #*2>#$$*=1 (9B *#2G 06*6'10<&*
N9%602&'()23*& @ 0*$0<&IUGOPARO* (4 *<$H#22*H#<&"" &' 02*#)6*<$'<GO1*N%02&'()2*B10B#106*8&@0*2&%
4(1*mOPBO1&*0PBS$#)#&'()2n*#)6*&@0*60"0$(B>0)&*(4*B1(2$0>*2($") =*2G'$$2A*

>48-&'(&"H1*&") HEUSHS&-'<SHA" (FEBEYSE-')*&' *&Q)H <A&+ T'H1*+'15",&") 1-&'$H#'02+"&-" 21 H2 HAS+:'
)i2LHSH) +'-238HS3&-"T")H H1+&'21H I 1*$+, 2HAZ* (& " H1*&-" 1H# $+'24.-$"-'T'-#).'24'#*)":6

YEHL*E) HEYSHS& - <SHAHAL" ($": & #A&.)*&*&)((, 22/,8") 1-& HAL*&'S-'32*& &) 35(&-') RAHA&+.

SH) A R HD S HAGA 21" &) " A)+ & H2'-& &S0 21X VHHEBEH )" D& DX G+ DA )+ HA&H
HAG*&'$-')+'&IS()+)HE2+" 1#)-'02% (&"H1*&-HAK*&'S-"+2# 31 "4 2+H#&+H" 2% & &/ ;8" 1-&'($:&HA&."})*& (.
#R)"4' 21 $H#-2'$H#'$-) (023 HA&*&)I$+,) 1 ?) #$ "S5 H$2+'$+ (& "H1*&-'($:&'<A8+HAZH&'S-") +' &Y &+
3$I'2+HA& Yo 2H&-")+]". 21", & 5&25(&'H* S+, H#2'&IS() S+ $H#E'Y *215'5) #+&*) "#$%SH$&-)*&' MZ'; 1# <4)#'$0"
21" &1 <SHA'-238;2].'<A2'$-*&)((.113; 2%/ 2&-+UH &Y &+")* &' HA&+ SH'$- L 1-#0* 1-#*)H$+,6

THASH HAL" ($": &+ OL&-HE2+-)*& D&t &I"&((&+H)+/'HA& ")+ A&(5' . 21'<2*: 2 1 #' < 4)H# S+EH &,
$0'.21'3$-1+/&*-#)+/'-23&H#A%+,'HA&+ 21'H) (" #2'5&25(&')*21+/" 21")+/'#A&.'4) % &) ISO0&*&+#
L+I&*-#)+I$+,20' <A $-'4)558+$+,)+/'HA&+"8") 1-&'DE&IB(2 #AS+ - ISO0&*&+H(.)+'HA&. 3, 4#
4)%8&)"(&)*&*'<). #2'[2'-238HAS+,6">A&+ 21'H) (" H2 HA&S') +'$H#'3)  &-'$#' | &HH&*6'TUS +2#'-1+&'$0". 21"
<2L(/™)((SHH8)3'<2*'42<&Y&H SH'S-" RHH&* H#A)+' 2%+, $H#') (2+&6'

B2'$0".21'4)%8&")'91&-#$2+)+/'#4&+' 21'0$+/2382+8'&(-&'4)-'#4&'-)3&'91&-#$2+'.21'08&(($:&'.21'
)& +2#)(2+86'

THAS+HAL" ($": & 1 &-H#$2+-)*& D&t &I"&((&+H)+/' HAGS PINER* 21 # < AWH'S-" 25+, 2+6'X$:&'
$0'.21'3$-1+/&*-#)+/'-23&H#A%+,'HA&+ 21'H) (" #2'5&25(&')*21+/". 21")+/'HA&.'4) YiSYO&*&-+#'
1+/&*-H)H$+, 20'<A)H'S-'4)558+$+, )+ HA&+  &")1-&'D&25 (&2 HAS+ - ISO0&*&+H(.)+/'HA&.'3$, A
£)%8&)"(&)*&*'<). #2'[2'-238HAS+,6">A&+ 21'H) (" H2 HA&S') +'$H#'3)  &-'$#' | &HH&*6'TUS +2#'-1+&'$0". 21"
<L) ((BHH8)B'<2* A2<QY6&* $H: QHH& MY 25+, $H#') (2+86'

1&*2@ (%$6*20*10<(=)'206*& @H#&*)(&*#$$*28%60)&2*102B()606*)*#*B(2'&""0*9#3*& (*&@020*&0#<@"):
1(>0%28960)&2*B10401106*)(&*&(*0)=#=0*9'&@*#)3()0*0$20*)*& @ 0*<$#22*#)6*40$&*MB1022%106Nn*"
$0<&%101*10N%02&06*8@#&* S@EB* B U HB$20A*8& @012*2%==02&06*& @#&*<@((2')=*&@0*1'=¢
B#1&)09@ (9#2*#$2(*0)=#=06*)*&@0*B1(<022*9#2*'>B(1&#)&*&(*0)2%10*#BB 1 (B1'#&0*$0#1)")=*
(%&<(>02A*@010*9010*#$2(*)6'<#&'()2*41(>*2(>0*2&%60)&2* & @#&*<$'<G012*9010%)(&*?0") =*4%S$$:
23*260*(4*&@0' 1*BOBB2& @#&*?20<#%20*B#18'<'BH#&'()*9#2*&@0*()$3* 1 ON % ADHABHE)LP>B0 1 0*
CY%2&*<$'<G')=*#*1M)BLB() 20A*8)0*28%60)&*2%==02&06*8& @#&*>#1G2*2@ (% $6*?0*=""0)*4(1*<(110<
#)29012%)(&*CU%IB*102B()20*&(*&@0*B1(?$0>A

B2'$+(&"#1+&- HABBE&25(&'<A2 ) &'H) S+, )+ 2+ HAG T+HH& +&#') +' 28+ '2HAGH HAS+ ')+ HA&+'
HA&.*&)($-&'HAR &'S-)"($": & ' D1 &-HF2+ )+ HA. " ($":'$+'-23&HAS+, )+ HAG+HA&." 2") ' #2' 28+,
-238HAS+, 2HARFHA)+' 24 -$"-6' T HAS+: HAR*&'-A21 (I, &)+ &IH*)'; 2+1- O T+ QR 91 &-H#$2+*$, 4#6

T'HAS+:' *215)+/'B) H+&*) " HSYSH&-) & HAL  &-# HAS+ - T'0F+/'02% (&) +$+,) +/*&$+025"$+, " +2<(&/,&'
LH2HHANE 214025 &) S+ &S+, B+ ¥215-1&")1-8' . 21'3$, 4 &#')'522% *215'")+/'$H'$-'+ 24

[&H&O$"S) ()+/'SH")+HHL*+ JE). 0*23HA&" " 21%-&6' [1#'$0'. 212" &#')' 215 HAWH'<2%:-+&) (. $#'$-"
F&)HE'B2'7'4)%8&) 1+"4'20'0*$&+/-)+/'<&' 2)+/'4)%& (1+"4) OH&*  #A& (& #1+&") +/'<&")-$") () (-
);21HHA&'5A -$"-'5%2;(&3-'<&'L1-#'4)/'2%"); 21# HA&'S*) " 23%+,'15') +/'$H#' L 1 -#* QBH"&-'&Y6&* HAS+,'
)HISHLL-#-#$" - &HHEN T’

2825(8'-238#H$3&-") +-<&*';&02*& HAZ'D1&-H$2+'S-'&%0&+'15'3&)+$+, 'HA&.V*&'+2#'5) $+ ") +. A&+ #$2+6'

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



)(&@01*60)&'4'06*'22%0*9#2* 4*& @ 0*#<&"0*$0#1) ) =*B1(<022*9#2*) (& @B DRI AOBL*YB0)*
&@010*90&5-02*0@0)*2@ (1&<%&2*9010*>#60A*\(1*0P#>B$0*9@0)*2&%60)&2*)6'<#&06*8& @H#&*&@!
)(&*G)(9*&@0*#)290#*&@0*<$'<G@AR*?0<#>0*0#2'01*4(1*&@0*$0<&%101*&(*C%2&*&0$$*&@0>*11
& @#)*$0&*&@0>*B1(?$0>*2($"0*') 60BABY&EB)*#*=1(MB@ 0* 242 H % B*B#1&'<'B#)&2*
206==0288@'2*&(*?0*#)*'22%0*9' & @ *< SR BR YOI @B?'$'&3*&(*>#)#4H1=0*=1(%BBA&L@01*
B1(?')=*0#2%)(&*#?$0*&(*0$'<'&*#*>(10*608# $06*#)2901A

THAS+ HAW -23842<'<A)H 4)55&+-'$+HA&' (&"H1*& HAL)H*&T'<A)# 4)55& +-'SAGARF #1*&*T'$0"
5&25(&/2+ Ut &# SHH#A&.").' $O'<&((. 212+ U+ 2< HAL +-< &  HA&HT'<S((LL-#H#&((. 21 <AV $H#'$-6'1+/ $#
$-'5%2;):( L1-#4)*/&* <SHAHA)H'3) +.'5&25(& S+ HA&' (&"#1*&6
O)-H&*$+,'24.-$"-'$-'<A&*&' 21" )+ &SHAE [ 2'SH' 2%+ 246> DRI 'S &) LH L+H#S( 7' &H $+H#2'HA&.

(& HIF&T 2+ Ut -#) # 1+1&*-#) +/$+,'$# 1+H#S(HA&. ' &IS()$+'$H') +/ HAGY T LAJR<E')*8'02"1--$+,'
2+8HAB) H+&Y)+' *215'5) S " $EHS2+) HEU$HS&-')*&",22/6'

7U3'&+L2.$+, '#483)((8'42<8%8&* 24.-$"- T H#AS+ ' TU3'(&)*+$+,'31"4'0)-#&*;&") 1-&'.21'4) % & H#2'[2'#A&'
5*&*&)/$+," 8" 1-&'SH 21 +#-")-"3)*:-') +/'. 21'4) % &'H2' 21 )*&' &+"21%) &/ H2'[2 HAYH' )+ HA&' <42 (&'

25+ 'H2' (& HI*&-)+]'. 21'3):&'-1*&" 21" & HAR* &' &") 1-&21'3B--'21#' 2+'3)*:-'<A&*&)-"HA& 2HAZ !
21'3$--"2+&'48*&') ' HARH&B'>AK'5*&*&) S+, SH'2&-'025" &' 21'H2' [2'SH'S-") +/ HAG H&) "4+, '-#.(&'S-"
1&OS+SHSYRRY  QHHGIN)+HAGS2(2, ) +]' "A&3$-H#*.",&") 1-&&O&*. 2+&'4)-'[2+& HAL'5*&*&)I$+,)+/'
21'/2'4) %8 H&'<A2(&'S+H&X)"HSYSH. 20 HAL (&"H1*&" 1H HA&H) ) S+ HA&" () -ZH((BL"44) + [$2"
)+'HA&36' @2<'31"4"-3)((&* T #4$+:'3).;& CSDD": $15+HA&KS-#¥)+1 'TUS+2#'-1*&'); 21 # #A& 2#4&*-6

BHH&T Y01 2%8+"* A% 1 OH *00(&* 34 BUEHAL +3'()*+8*A0H* ++4
8)0*(4*& @PR10)=8 @2*(4*&@0*$0#1)")=*B1(<022* 2*& @ 0*<() 2&#) &*4006 2#<G*) &(*&@ 0*$0#1)") =*$((B*
28#G0@ ($6012A* @ 1(%=@*&@0*10#6')=*#)6*()$)0*N%'Y *& @ 0*2&%60)&2*#1 0*#? $BGUOPS' <#&0*9 @
#10*@#")=*6'44'<%$&P @AD" <(%120*B1(=1#>A* @ 0*$0< BIRI2LBPB ()6*& (*& @020* 22960 2" #*
O>#'$*(1*)*&@0*$0<8&I610*2'&Y6#& (VA% *28#) 6#16*B#H1&*(4*& @ 0*&O#<@")=*B1(<022* 2*#*20=>0)&*#&
20="))")=*(4*0#<@*$0<&%10*9@010*& @ 0*STERPL IS @B 1 (?$0>* &) BEH*& @ 0*<$#22*#10*
0PB01'0)<")=A*-@0*>>06'443&@0*102B()20*' 2*&@0*G03*@010c*2&%60)&2,*9@ (*>#3*@#"0*0PB01'0
2(>0%6'44'<%$&3*28%63")=*")60B0)60)&$3,*G) (9* I@HB2 & @ SE*20*#)290106*)*&@0*?0=")))=*
(4*&@0*$0<&%10A*-@0*<()&')%(% 24 00EIBOF)$) 0*N%'Y *#)6*& @ 1(%=@*& @ 0*&MAEI10*#<&
#$2(*#*"013*B(9014%$*&(($* HA*&BDDOLA/&*#$$(92*& @ 0*$0<&% 101*&(*&#'$(1*&@0*$0#1))=*B1(=1#
>008&*&@0*)0062*(4*&@0*28%660)&2A*
7'4)%& (&"#1*&') HSYSHS&-")+/"($": 8- 2+ HA& H25' 20 HAZ (B-# T L1-#0S+/ S, 22/'$+"()--'$#'$-', 22/'#2" &#'
0&/;)":")+H'$#'$-'$33&/$)#&'0&&/;)":'02*' &1)35(&'($:&'$O'7", &#'$#' <* 2+, "#A&+'<&(('+2#'-2'31"4'$0' 7", &#'$+'
<2+, SOHAR™()--', &t B <* 2+, HAG+HA&.'&IS()$+ B 2+ <&'4) Yo &' H2'H) (: H2 HA&'5&25(&')*21+/'1-'-2"
BSHARH &IS()$+$+, SHH2'-2382+8&' 24 4) Yo $+SABESH S #2'38 A& (5- SHOLSHE) ;$H# )+ $H$+"+&)-&-'3."
1+H&*-H)+$+, 20'<B)H'S- 25+ 2+

=4 <)-*8)((,22/'02%' 38 4&") H1)(('&3)$(8/'3& )" )+, ) Y& HAR *8-52+- 8- H2 HAR'IL &-H$2+-'$#'
$-48) (', 22/#2'"-8.& THAWHE&*-2+)(08&/;)"6

S48 (& H1*&YA3) (&) +/'H2(/'3&'3. *&-52+-&-"V*&'+2# 22/ &+21 &) +/'HA)H T'<21(/'+&&/ #2'
<BHE') 1 H32%& I &H)S('SHHAL OLHI & H2* & "&$%&")'3)*:6'A21 '+ &&/ H#2"&'32*&'-5&"$0S"); 2 1#'#A&'
02*31()-'4&-)$/6

SA& (& H1*&* 2&-"HA* 21 AHAR HAS+ - HA)H'5&25(&')* &' HBHES-'<SHA W HAL' & $++$+, ' 20'HA&:
(&"#1%&6'

B23&H$3&-"$H'-&&3-'($:&'SHU-"+2H HA)H S00$" L (# 1+#S() 0H&*<)*/- )\ OHE* HA&' (& " H1*&'T'<21 (/' ($:&'#2")-'-236
918&-#$26-

185#3$")3%-/5""
-@0*4($$(B2*20<&'()*'2*)4(1>06*23*8& @ 0*2& 1 % ESBEIB 201 "#&' () *p% 60*J200*; BBRMRY6*
(%8&$)02*&@0*#<&"0*$0#1)")=*B1(<02202*#2*(?201"06*') @B SOQEPHE E:*#)6*

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



H[\:EEK*)*]0>02&01*8)0200*H @#20*- @ HER¥*W ($$0<&' () *H1 (M) 224 2$0*4 (1¥ - @ 0*&#2$0*

'60)&'4'02*B402202*8 @ABSA6*& (*20*4($$(9")=*#*>(10*& 1#6'& ) #$*$0<&%10*2&3$0*)*& @ 0*4'128*) 2&H

#)6*B1(<02202*& @#&*200>*&(*0P0>B$'43*#<&"0*$0#1) ) =*)*&@0*A0<()6*) 2&#)<0

N-$#'3$)0%3%-/)2'2#*3.$#'53C2#

M*3%"#'2#)$/%/,'2#*3.$B3C2#

H(901H()&,* $O0#YF* (%&<(>02* 4(1* &

1&1%<&%106* H(901H()&* ')<$%6')=*

B3.0#/3' 6#3,*40062#<G*41(>*B10™ (%2*$0<8&%] #?(%&* $0#1))=* (%&<(>02,* 4006 ?2#<G

=/:-$9)3%-/ &@0*N%'Y,*10<(=)'&'()*(4*'22%02*0PB
23*28%60)&2,*2&%60)&*N%(&0,*<())0
(%&2'60* $0#1))=,* 104010)<02* B&Q]
10#6")2#)6*#*<#18((X

R#*3.$#' f#6'(*>'<1(B@()0,*H(901H()&* f0#$*$'40*B1(B2*#)6*0P#>B$02,*>%$&.

%972#9#/3)3%-/'D | B1020)&#&'(),*"2%#$'201,*<$'<G012 | OP#>B$02

$#5-.$*#45"

R#*3.$#' 8)*2<100)*0)"'1()>0)&**"2%#%$'201* N&1(6%<&'()*EB0#*%2") = #*B1#<&'<#$*

%972#9#/3)3%-/'D
?$-*#55'

101'02*(4*B1(?$0>2*9'&@*2(>0*0PB$#)1
"*20&900)*&@0*B1(?$0>*2($"™)=A**
1(>0*604")'&'()2*#)6*& @ OF (*#*<()<OB&*
B1(?$038 @#&*&@0*2&%60)&2*9010%6
&(*6'2<%22*9'&@*0#<@*(& @01+ 4*&@
9%)60128#)6* &*#)6*&@0)*& (" (&0A
1"013()0*@#6*B($$06*& @004 & @0)*
9(1G06*8&@1(%=@*&@0*B1(?$0>*()*&
"206#$'201*B1("6) = #4$()=* 0P BSH)#&.
8@0)*&@0*28%6EERBUOA*|(>0*
6'2<%22'()*4($$(986

OP#>B$O(&@*()*&@0*2<100)*#)6*%62")3
B1(B2A
W()<0B&*N%028&()*B(206A

] 8%B)&*9(1G')=*()*&@0*B1(?$0>*
6" BYHSSI )6+ (&') LA
f02%$82*9010*B($$06*?3*&@0*$0<&%
@(90"01%)(&*>#60*BY 2H <A**
12<%2206*8&@0*102%%$&2*?1'04$3c*28
9010*&@0)*)2&1%<&06*&(*&H$G*9'&@
-@0*$0<&%10*&@0#&10*$'=@&2*90)&
28%60)&2*9010*2BBBE.(*&HSG*#)6*
6'>>06*2$'=@&$3*9@0)*&@0*$0<&%1
4$((LA*-@0*$0<8%%6101*>#60*%20*(4*&,
>(>0)&*(4*41006(>*#)6*>("06*#1(%)6*
8@0*&@O0#&10*&(*0)=#=0*9'&@*2")=$(
#)6*2>#$$*=1(%B2A*
4801*#*B102<1'206%#> (%) &*(4*&'>0*&
28%60)& PA(B$06*#)6*&BA%$&2+*9010
6'2<%2206*#2*#*9@($0*=1(%BA*;&*6'4
B(')&2*(4*&@0*$0<&%10*&@0*$0<&%]
N%028&'()2*(4*&@0*9 @ ($0*=1(%B*#)6*
10<0"06*102B()202*4 1 (>*#*"#1'0&3*(4*
28%60)&2A*
-@1(%=@(%&*&@0*$0<&%10*&@0107
104010)<02*&(*&@0*10#6')=*& @#&*&(
28%60)&82* @#6*<#11'06*(%&*B1'(1*&(*
$0<&%10A*

R#)$/%!
-77-$3./%3%#5

¥ $280))=* #)6* &#G")=* )(&02* 9
$0<&%101*0PBS$#')2*B1(?$0>

¥ #)2901)=* N%02&'()2* B(206*
8&@0*$0<8%101*&(*8.@BHAB (

¥ #)2901)=* N%02&'()2* %2')=*
<$'<G012*#4&01*B001*6'2%%2]

¥ 9(1G)=*9'8@*#*B#1&)01*(1*#*
=1(%BA*

¥ #)2901)=* N%02&'()2* B(206* ?3*
$0<8%101*&(*&@0*9@ ($0*<$#22*

¥ #)2901)=* N%02&'()2* %2')=*
<$'<G012,*)6""6%#$$3*

¥  (BB(1&%)'&3* &(* 9(1G* )60BM).$3
4128

¥ #2$0*&(*9(1G*9'&@*#*B#1&)01*(1¥
=1(%B*#)6*

¥ 2(>0* (BB(1&%)'&'02* &(* )&O1#<&*
&@0*$0<&%101*()0*&(*()0A

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



B3.0#/3' 289%60)&2*102B()606*N%'0&$3*JH20R| @'=@01*>(28*(4*&@0*&'>0A
#1,) HO#I3 1 (>0*28%60)&2*9@ (*9010*#<&™"0$3* | 1&%60)&20<#>0*>(10*)"($"06*9@0)*&@

_@0)*#2G06*&(*&H#$G*#72(%&*&@0*B1( QOD$*(4*0)=#=0>0)&*#<1(22*&@0O*<$#]

0)=#=06,*<()"012')=*9'& @*0#<@*(&@01 $0<&%101*6109*&@0>*)&(*&@0*B1(?{
B(')&')=*#)6*61#9")=*6#=1#>2*()*B#B01/ 2($")=*2&H#=0A
18&9%60)&82*(4&0)*#BBO#106*&(*?0*9#'&") 1&%60)821G06*()*&@0*BL(?$0>2*#2*
8&@0*4'128*B($$*&(*102B()6, *1#&@01*{ 6" 6%HS2A*
>HG')=*06B*&@0'1%(9)*>)62*(118()=* | ] &%60)&2*0)=#=06*9'&@*&@0*2&%60
8@1(%=@*&@0*BH(?$0>A* #1(%)6*&@0>*6%1)=FR@D*&(*BO01*
6'2<%22'

$$*8.@0*28%660)8&2*9@ (*@#6*<$'<G01
102B()606*&(*&@0*N%OZL. ()2
1&9%60)82*0)=#=06*9'8.@*&@0*$0<&%]
9@ ($0*<$H#22A

*

Table 5: Similarities and differences between active learning and other lecturing processes

I"#$)22 - 854#$")3%-/5

-@'2%20<&'()*2%>>#1'202*0 @#&*O#2*B#1&'<%$#1$3*0440<& " 042 (%&*&@ 0*$0<&%102*)*<("01") =*G(
8 @N#HS'&3*(4*)&01B012()#$*)&01#<&'()*?08900)*& @0*2&%60)&2*#)6*$0<&%1012*#)6*=0) 0 1#$*(?2
-@O*H#<&"0*$0#1)')=*)#&% 10%(4*& @POFA*BHA ROSHI $3+*0440<&"'0%)*0)2%1') =*&@ 0*$0#1)")=*
(%8&<(>02*(4*& @08$610*9010*#<@'0"06A*- @ 0*$0<&%102*9010*2%<<0224%$*?0<#%20|

¥l

¥l

¥l

¥l

-@0*?0="))")=*(4*&@0*$0<&%10*9#2*2' REHEDBOPEA*& @ 0*B1010#6")=,*&@0*()$")0*N%'Y*
#)6*&@0*$0#1)")=*4(1*& @O*6#3
-@0*B10*10#68%36*()$')0*N%'Y*9010*@'=@$'=@&06*#2*'>B(1&#) &*#2B0<&2*(4*$022()*B10B#14
#)6*&@0*$0<&%101*102B()606*&(*N%02&'()2*#)6*&@0*102%$&2*(4*&@0*()$")0*N%'Y A*-@0*":
&@'2*102B()20*&(*&@0*10#6")=*#)6*()$)0*N%'Y*' 2*#*B(9014%$*&(($*4(1*2&9860)&*0)=#=0>0)&
-@0*B10™(%2*$0<&%10*9#2*10401106*&(*#)6*&@0*$)G2*9'& @*B10" (%62*$0#1)")=*>#60A
-@0*$0#1)")=*(%&<(>02*(4*&@0*6#302*$0<&%10*9010*@'=@$'=@&06*#)6*104010)<0*9#2*>#
@(9*&@0*<()<0B&2*>'=@&*9(1G*)*&@0*9(1$6A
-@0*2$'602*9010*<$0#1,*)4(1>#&"0*#) 6*Epe#=")
-@0*28%60)&2*%)6012&((6*&@0'1*1($0*')*&@0*$0<&%10*B1(<022*#)6*102B()606*&(*&@0*™'2
"01?#$*<%02*#2*B1("'606*?3*& @0*$0<&%101A*-@03*6'2<%2206*B1(?$0>2*9@0)*10N%'106,*
&(*N%02&'()2*9@0)*#2G06*#)6*=0)01#$$3*$'2&0)06*&(*&@ 0*$0< & Bl BRI Q*2ZBB 1 (
'>B(1&#)&*&(*)(&0*& @#&*&@010*9#2*&'>0*#$$(906*4(1*&@0*') 6" 6%#$*&(*9(LC*()*#*N%02&'(
&(*B($$")=*#)6*6'2<%22'()*9'&@*B0O012A*
-@0*%20*(4*&@0*&#?$0&*&(*<()&1($*&@0*2<100)*#)6*#66*&(*2$'602*#$$(906*&@0*$0<&%1C
9'&@*&@0*2&8268]10*10#6'$3c*& @ 0*<()2&#) &*MO30 ?# S SH 2L JOY=<FEPR @' 2*>(60*(4*
<(>>%)'<#&'() &

-@O0*1#6'(*>'GO*#$$(906*&@0*$0<&%101*&@0*41006 (>*&(*>("0*#1(%)6*&@0*$0<&%10*& @ 0#
@">*<()&H#<&*9'&@*')6""6%#$2*#)6*2>#$$*=1(%B2A*
-@0*%20*(4*2'>B$0*B1(B2*J#*?'GO*B%>BM*=1(%)606*& @0*$0<&%10*)*& @ 0*10#$*9(1$6*#$$
28%60)&2*&(*2<#44($6*&@0'1*$0#1)")=*#)6*&(*?% '$6*#*41#>09(1G*)* 9@ '<@*&(*60"0$(B*&@(
)0<022#13*<()<0B&2A*
N*&@0*<$(2")=*2&#=02*(4*&@0*$0<&%10,*104010) <DL LHEDLEEY0102*#)6*&@0'1*
103$0"#)<0*&(*&@0*4(1&@<(>")=*0P#>"#&'()2A*

-@010*9#2*#*"013*<$0#1*0)6*& (*& @O*$0<&%10A

8&@01*20@#" (% PD06*6%1")=*&@0*$0<&%102*9010*)(&*#2*BBABHIEBHIBOH1) B (<022*
#2*8&@0*(2201"012*%)6012&((6* &A*I20F60RF) (&06*?3*&@0*(?201"012*)2$%606l

¥l

_@'$0*8&@0*$0<&%101*10401106*&(*#*B10" (%2*$0<&%10*#)6*<(>B$0&06*#*B1(?$0>*41 (>*&(
(4*9(1G,*&@010*9#2*$022*<()) OB()9'& @*& @ 0*$0#1)') =*& @H#&* @#6*&#G0)*B$#<0*?04(10A

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



¥ -@010*9#DER*0>B@#2'2*?00$#<00*& @ 0*BADHE')=*#)6*()$)0*N% RAL60)&2*#10*
10N%'106*&(*<(>B$0&0*&@0*B10*10#6")=*#)6*()$)0*N%'Y *()*& @ 0*?#2'2*& @#&*&@0*$0<&%1
60"0$(B*&@0* 60#+#)6*B1(BEDO>*9'&@*>(10%)2'=@&A*_'&@(%&*&@0*0>B@#2'2,*&@0*B10*
10#6')=*>#3*20<(>0*60"#$%06*") *&&DO60)&20*030 () *O#2*>HE0*(4*' &*@(90"01*) (&*
&(*&@0*2#>0*0P&0)&*#)6*)(&*" 2%6#$$3*B*#*2$'60A

¥ fHe@01*&@#)*&@0*<$'<GO1*N%02&'()*?0')=*B(206*#4&01*&@0*60"0$(B>0)&*(4*#*<()<OB&*'&
(480)*06206*#2*8 @ 0*<#&#$328A*|&%660)&2*9010*=""0)*&@ O(BEORRH A LBOB 2296 22+ &*
9'8@*&@0'1*B0012*4*&@03*9#)&06*&(N*#)6*&@0)*&@0*$0<&%101*9(%$6*=(*& @1 (%=@*&E
&@0*"2%#3$'201A*- @010*9#2*)(&*&">0*#$$(906*4(1*)6™'6%#$*<()&0>B$#&' () *(1*#*2B0<'4'06*
M6'2<%622*9'&@*3(%1*)0'=@? (% 1n*&'>0A%; 2*#*<Q ENBIDHD*S022*#) >H#&' () *#) 6*
0)=#=0>0)&*)*&@0*$0<&%10*#%66'0)<0*6%1)=*&@'2*&'>0A

¥ -@0%%20%(4*&@0*"2%#$ 201 *#2*&@0*B 1'>#13*>(60*(4*<(>>%)'<#&'()*#BH#1&*& @0*&1#6'&' ()#9
2&3$0*#BBL(#<@*106%<06*&@ 0*#> (%) &*(4*4#<0*& (*4#<0*< () &#<&*& @ HE O EMARRY660)&2* €
$0<&%101A* '&@ (%&*& (@ BEOVDEAATB0)&2*20<#>0*0#2'$3*6'2& 1#<&06*?3*BO0L2*#)6*
<(>>%)'<#&'()*&0<@)($(=3A

*

!"#$%#&'()*+)'&-!./,*+)"'012'&3*(4*5%00)2$#)6503*"')6'):2



>-[*2.5%-/

*

-@'2¥801'>10B(18*2(%=@ &*&(*0"#$%o# & WERAQ* & 0*'>BS0>0)&HE& () *(4*#) #<&"0*$0#1)") =*
B1(<02Z@#&*'2*2W)206*#2*&@0*2#2'2*4(1*28'>%$H#&')=*28%60) &*$0#1)")=*#)6*0)=#=0>0&*")*H[\]: EE
VHKE:: #)6%)(9%)* 2(&@H\:EE:*#)6* H[\:EEK*)*KE:KA

-@0*0PB0<&06*#'>2*20P04' &2*(4*&@'2*2328&0>*«$%60
¥ &(*0)<(%1#=0*2&%60)&2*&(*60" O FHRROBAC*$0#1)) =*2G'$$2, *
¥ &(0)<(%1#=0*28%60)&2*&(*104$0<&*()*&@0' 1*10#6H=*>#&O1'#$,*
¥ &(*0)<(%1#=0*28%60)&2*&(*104$0<&*()*&@0'1*$0#1)") =*)*<$#22*#)6*B1("'60*40062#<G *#)6
¥ &(H$B(9*&OH<@")=*28&H#44*&(*'60)& 43 RABD W (RRIK () <OB&2*4(1*2&%60) &2,
¥ -(*)<10#20*2&%60)&*0)=#=0>0)&@0'1*$0#1}")=

-@010%2*0"'60)<0*)*&@ 0*6#&#*<($$0-BAB*&OIHDBS0>0)&#&'()#)6*104')0>0) &4 *& @0
#<&"0*$0#1))=*B1(<022*6(02*'>B1("0*$0#1)") =*(%&L(>P2%60)&2A*

N SA&+)H1*&'20'HAL) HEY&' (&) +$+,'5+2"&--")((2<- 024 -H#1/&+H-'#2 SSHEQ VI 2HAL* $+'
HA&'(&"H1*& HAL)H*&6
-@0*28%60)&2*9@ (*#&&0)606*&@0*4(<%2*=1(%B*2022'()2*9010*=0)01#$$3*"013*B(2'&" 0*#2|
#<&"0*$0#1)")=*B1(<BZJ*?00)*0PB(206*&(*#*)%>201*(4*&0#<@")=*>0& @ (62*)*&@0'1*
2@ (1&*&'>0#&*&@0*%)" NADIDOLGOH#1*#7?(%&*I @#E&*9#2*9(1G')=*4(1*&@0>A

KA >4&'1)#) "2((&"#&0*23HA&1*%& ‘5*2%$/&-"[&-"(&)*5$"#1*@0'HA&", &+&O$H' 20 1#HS($-$+,"
)" #$%& (&) +$+,'5*2"&--&-'$+'0$*-#'.&)*'54.-$"-" B *-&-
W(>B#1'2()2*?0&900)*B10*#)6*B(2&*2%1"03*4(1*?(&@*<(@ ( D2ZQEEBALGY*#) 3*
<$0#101*9%)60128#)6")=*)*<@#)=02*)*#&& &%60*#<1(22*&@0*20>02&01A]|(>0*<@#)=02*#10*
28H#&'28'<#$$3*2'=)'4'<H)&C*@(90"01, *&@03*#10%) (&*<() 2'2&0) & #< HAPHHES* & @ 0*6HEHA*
H[\J:EE:*2&%60)&210%(10*B(2'&"0*#<1(22* 8801 0*20&*(4*2B.@#)*H[\]: EEKR&%60) &2A*
-@0*6'44010)<02*)*&@0*102%$&2*?08900)*&@0*&9(*<(%1202*<(%$6*?0*4(1*4*)%>201*(4*1C
-@0*>(10*10<0)&*%&'$ 2HBI)@ 0*#<&"0*$0#1))=*B 1 (LPRRQEEK*>#3*>0#)*
"#1'#&'()2*)* @ (9*& @ 0*#BBL(#<@*2*?0)=*>B$0>0) &OBASEB@ 010*#10*2%==028& () 2*
& @ERY60MBO1<00H[\|:EEK *(%1282*>(10<(>BSOP*#)6*6'44'<%$&*#) St8ABYR*
#<<(16")=$3A*U(10*)"02&'=#8&'()*) &(*&@ 0208202 #11#)&BHB600B01*%)60128#)6')=*
(4*&@0*&9(*<(%1202*#)6* @ (9*&@03*#10*B1020)&06*>#3*B1("'60*#)29012A

aA M+&™)++2#'S/&+#$0.)-$+,(&)-5&"#20HA&')55*2) A HA)H <2*:-): 2%&") (' 2HA&*-'$+ #A&!
(&"H1*&K'SH'S-HAZ'S+HE&, ) H$2+'20") (HA&'5*)"H#S" &-'$+#2")"24&* & T & S #U' 4')'
52<&*0L(‘H&)"A$+, )+ (&) +$+, '$+H&*U&FH$2+6
U(2&*28%60)&2*#10*0)=#=06*41(>*&@0*4'12&*>(>0)&*?3*#*B1(<022*& @#&*%&'$'202c*&@0'1
#<N%'106*G)(9$06=0*#)6*G)(9$06=0*#BB$'<#&'()*J&@0*B1010#6')=*#)6*N%"Y *2&#=0M,*&@ 0*
<@#$$0)=0*(4*BOEF2($")=*J<$'<G01*N%02&'()2M, *&@0*(B&'()*(4*&@0*=1(%B*&@")G*J2@#1))
40$$(9*28%60)&2M*#)6*&@0*=0)01#$*)&01#<8&'()2*?0&900)*2&%60) &*#)6*$0<&% 101 A*

LA M;-&*06)#$2+-'20' (& " H#1*&-"-1, &-H#H#A)H 32*& &IS&*$&+"&/'5*) "HSHS2+&*-'20") HS%& (&) *+$+,'
H&)"AS+, )& BHHEY): (&' H2' &+)), & HAZ #1/8-##-6
Q022*0PB01'0)<06*B1#<&'&'()012*#10*2&'$$*9(1G')=*&(*<#B&Y%10*&@0*0220)<0*(4*&@0*#<&'
B1(<022*#)6*&@010?3*4#$$*2(>09@010*)*&@0*>'66$0,*)(&*N%'&0*#?$0*& (*B1("'60*&@0*4%:
(A#*M&I#6'& ) H$*$0<8% 1 0BMBBR)H2$0*& (< @'0"0* @H#&*?028&*B 1#<&'<0*)*& @ O*#<&"0*$0#
B1(<022*60$"012A

N*<()<$%2'(),*8&@0*6#&H#*=#& @0106*2%==02828 BHBAL)D=*&O0#<@")=*41#>09(1G* 2*#*"#$Yo# 2$0*
()0*#)6* & @#8.@0)*8& @RO=1#8&0F& 1%<&' () Bl¥<&'<02*#10*#6 @ 0 TG OL#<& " 0*$0#1)')=*B1(<022*

I"HSYOHE ()*+)'&-1./,*+)"012'&3%(4*5%00) 2$#) BRI <$%62' (IR



@#2*&@0*B(&0)& #$*&(*106%<0*&@0*#&>(2B @ 010°) B OIESOLIDEERHD*1 020> 2$02* & @H&*(4*#*
2>HSB& (1 HS @RS &2+) @010) &) E&@BAR(>'20*(4*28%60)&*0)=#=0>0) & *#PAY("06*
$0#1))=*(%&<(>02A

M$#)5:-$' .. $36#3$ %/"#53%,)3%-/
-@0*4")6")=2*41(>*&@0*2%1"032,*(?201"#&'()2*#) 6*4(<%2*=1(%B*'60)&'4'06*& @0*4($$(9)=*#10#2*&@
)006*2(>0*4%1&@01*)"02&'=#&'()A

A

M+&'20HA&'$--18&-"*)$-&/";. -H#1I&+#-'$+HA&'5*8%$21-'54)-&'20'#A& &%) (1) #$2+'<)-#A4&') 321 +#'
20'#$38&*QIRFH2 "235(8HE& HAL'S*&*&)/$+, ) +/'01$T"-&" #$2+'20'HA&*<2*:6
-@'2"09*9#2*'60)&'4'06*)*KE: :*#) 8() &) %06*&(*?0*#* & @PHIE  KA* @'$0*& @0*2&%60)&2*
#=1006*& @#&*& B OHBYG*OH2*#)*) &0=1#$*B#18*(4*&@0*B1(<022,*& @ 03*#$2(*4(%)6*' &*6'44'<
4')2@(>08'>02,B#18& <% $EIBD*28%60)&2*9@ (*9010*0) 1($$WB(Y*&(@0*>(10*)&0)2"0*
B1(=1#>Z'%1&@01*)"02&'=#&'()*<(%$6*B1("60*6#&##2*&(*9@0&@01*&@ 0+ 22%0*9#2* () 0*(4
>#)#=0>0)&*()*&@0*2&%6BPRBD#$4*(1*4*)6006*&@0*10#6')=*60>#)62*9010*?03()6*& @0
&'>0*B102<1'206*23*9%)"012'&3*B($'<3A

KA >48&*&'<)-")'-1,,&-#$2+'$+'#4&'02"1-' *215-"#4)#'#4$-")-5&"#'20", &S+, \-#*2+,(.'&+"21*),&/]

aA

g

25\3)/& H2 #2'-SH <SHA 2HAL® -HLI&NH-+2#)(<).~<&("23&' )+/'H#4) HHA&' 02" &/ +)H1*&,
20'H4&' *215'/$-"1--$28+, &+/&* &/ +&, ) H Y& 0&&(-'02*'-23& *&-52+/&+#-6

[ (90"01,%2(>0*2&%60)&2*9010*"013*B(2'&"0*#?(%&*&@'2*#2B0<&*(E{EEDESBLILL 10
9@010*&@03*<#11'06*&@0%6'2<%22'()2*(%&*(4*& @ 0*$0<&% 10" HBESLTH 62 [LOHTH&
NA(1>HS*X<(>>%)'&3*(4*B1#<8RBM*#)60)=01,*:RR M @020*0P&10>02*)*102B()20*
<(%$6*20*)&0102&")=*&(*Q,B.0*=""0)* SBYRO) & #$HIS014%$*044 BRI &0 1#< &K *
@#"0*()*28&%60)&*$0#1) 32?2, * RS RA

SA8*&'S-") +&EIHASS2H HAR [$--83S+)HS2+)+')[25H#$2+'20HA& H&) "4+, 5*) HE" &S+ 2H4&*
"21*-8&-6

249" & @@0*)&1(6%<&'()*(4*#)3*)09*#BBL(#<@,*10=%S$#1*>()'&(1)=*#)6*104$0<&' () *#$$(92*4(
&@0*104"))=*(4*8&@0*6'44010)&*#2B0<&2*(4*& @ RIBBHLK @IGOH# 1) ) LHHEB12*& (*20*
0>206606*)*4'12&*30#1*B@32'<2*<(%1202, *& @0)*2(>0*28&H#)6#16'2#&' ()*(4*&@0*B1(<022*#<1,
$0<&%1012*#)6*<(%1202*<(%$6*20*%204%$A*- @0*B1(6%<&'()*(4*#*21'04*m@ (9*&(N*=%'60*
BO01*(?201"#&' () *@@#&*'2*600>06+202&*B1#<&' <CPO* G &#0(% 2A

I+ $+ -1 HS24) ('5%) HS & HAVH*&- 1 (#-'$+'$35+2%6&/ (&) +$+, 21#"238-'$+'2+&"21*-&'3) '+ 2#'
+8"&--)*$(.'5*2%$/& HA&'-)3& 21 H#"23&-'$+') -&" 2$# 1) HSD2*'3) +.*&)-2+- 6"

A% 1&@01*)"028&'=#8&' ()*)&(*&@0*<%11'<%SPEI6 08B (BY SHIENB06#=(=3*(4*
H[\:EE:*#)6*H[\: EEK*>#3*B1("'60*)2'=@&*)&(*@ (9*#<&"0*$0#1))=*B1)<'B$02*>#3*?02&*
26BB(1&*&@0*60$"013*(4* & @(AATRA

NM#$$3,*&@'2*>%28&*?0*<()2'60106*#)*')&01'>*10B(1&,*?(&@*B1'>#13*#)6*20<()6#13*6#&#*'2*2
?0")=*#)#$3208)6*9'$$*?0*')<$%606*")*#*2%>>#13*10B (1&*#&* #*$#&01*6#&0A

I"HSYOHE ()*+)' -1/, *+)"012'&3%(4*5%00) 2$#) AT <$%2 O RHaG



41P141S>1B'

.02$#%1'01Q]*@0$09A,* '0>#), WAKE::M*XBL("06*Q0#1))=*)*#*QH#EH[ $>0)&*H@32'<2*
W$#2 BOBE.+"8akK, *SZK*

*

b0$$01,*qAUA*I:RSAMA*UU]IY) 28 1%<& (J#$*>H#&O0 1 2DE(QB T)BAEHEO0*+)"012'83

b0$$01,*qAUA*I:RSAMA*X]&1#8&0="02*4(1*2&'>%$#&')=*& @ O* B OREA)+ S POTHB* 1 "#$ 2+
KZ,*h(A*S, *BBa&Z#K

*

Q#"0,*qA,*r*_0)=01,*IA*J: RBMIYH&/ (&)*+$+, G'X &, $H$3)#& 5&*$548*) ('5) * HBANBEIHBR G= 0 ++r+*
+)"012'&3*HD22A

*

Q#92,*HA, *|(G($(44,* A*)6*-@ (1)&(), FA*J:RRRMA*XH1(>(&)=*<&"0*QO#1)") =*+2")=*&@0*02%$&2*(4
16%<#8&'()*f020#1< @CEBE*%&'B"$&+"& N&E: a*

*

H1)<0,*UA*JKEELMA*X.(02*<&"0*Q0#1)")=*_(1GI**{0" 09 U0 EW@RD*+)('20'a+ $+&&*$+,
a/1")#$2#RaJaM,*BBHKa*

*

_0?2?,*hA*UA*J:RSRMA*HO001*) &0 1#<&'()*#)6*$0# 1) )=*")*2>RSLHMERAT " 21*+)('20"
a/1")#$2+)('0&-&)*"4°Cc):M, *KaRA

*

*

I"HSOOHE! ()F+)'&-1./,*+)"012'&3*(4*5%00) 2$#) EFPFIhWI] *



M77#/0%6#5"

M??1S<=T@\?41' DBU4V1G
First year physics 2012 (PHYS1001 & PHYS1002)

Participant Information Sheet

Professor Michael Drinkwater and his project team are investigating an altemative method of teaching first year
physics (PHY 31001 & PHYS1002). The project entitled "Engaging first year students in classroom discussion of
high-level concepts: pre-reading, reflection and personalised feedback” is designed to investigate a process of
leaming, based arpund pre-reading tasks, an online quiz, reflection as an individual and in a small group within the
lecture and extensive feedback from the lecturer.

‘You are invited to take part in this project by completing two questionnaires and possibly taking part in a focus group.

For further informaftion, please view the information sheet (POF). You will need to click on the back bution in your
browser to return to this survey when you have finished viewing the information sheet.

Your responses will be completely confidential.

If you decline to participate in the research, your response will be removed from the data to be analysed. You will
receive pariicipation marks regardless of whether you are consent or decline to participate in the research, but fo
receive the participation marks, you do need to complete all the guestions. Please ensure that you have clicked on
next and done at the bottom of the page to progress or complete the activity.

Please indicate whether you consent to take part in the research or not by clicking on
the appropriate response.

O ‘fes, | give consent to my responses being used in the research

O Mo, | do not give consent to ry responsas being usad in the research

What degree program are you enrolled in?

() Bse

() zans

O BEng

() sEngBse

() sEng/Brommerce

() BscmA

() eseBEducation

O Enhanced Studies Program

() other (plesse specity)

1. What major do you expect to take?

=l
| |
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First year physics 2012 (PHYS1001 & PHYS1002)

2. Think about your whole EKﬂEFiEHCE of this course so far.
Very poor Mot so good Satisfactory

Owerall, how would you (:) .f_:‘,l i-:}
rate this course?

g

Ouitstanding

-
S

P

3. What grade are you expecting to achieve in this course?
O O O O oL O O

4. Assigned reading and online quiz
When responding to the following questions please Keep in mind the assigned reading
and the online guiz for the lectures in Week 2 & 3 of this semester (March 5-1€).

Moderatel
Mot true  Slightly true ;:: = Mostly true  Very true
There was something interesting in the assigned reading that got my f:_;l (::l -C. O l'::;ﬁ

attention.

-~

The quality of the writing in the assigned reading helped to hold my O O (_J (j O

attention.

The variety of reading passages, exercises, illustrations, etc. in the (— j ( j ,:_3 ( j C :j
assigned reading helped keep my attention on the lesson. B B h -

| coudd relate the content of the assigned reading to things | have f:_) (::l CJ f:_) ":_Ju
seen, done or thought about i my own life B
The assigned reading made me want to know more about this topic. O O -C- |D O
| find it hard to know which are the impaortant bits of the assigned lf.:l /.:l C j .:l (jn
reading material. - - - - -

| really enjoyed the assigned reading activities. O O -C- O D
The content of the assigned reading helped me understand the O O {:;. O O
ecture

The assigned reading is so abstract that it was hard to keep my l‘:_j (_:l ':j l‘:j (;‘u
attention on it ) - -

| could not really understand quite a bit of the assigned reading O O i_; O D
material for this lecture. -

After reading the intreductory information. | felt confident that | knew O O .C. O O
what | was supposed to learn from this assigned reading matenial_

The online quiz motivates me to complete the assigned reading lf.:l E:n C j .:| (:n
before cass - - - - -

| can understand the important bits of the assigned reading without O O C- O D
reading all of it.

| gained understanding by doing the assigned reading O O (_:;- O O
| would not feel comfortable telling in public what | found most C_j (:l ( j C) ( :|

difficult with the assigned reading (e.g. on a discussion board)
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First year physics 2012 (PHYS1001 & PHYS1002)

5. Lecture activities
When responding to the following questions please keep in mind the lectures in Week 2
& 3 of this semester (March 5-16).

Mot true Slightly true Nb:::te'? Mostly true Wery frue
" " : . '
The wdlng of feedback after the online quiz, or of other comments I:—j (—;\ ( ;‘- I:—J { :1
in this l=cture made me feel rewarded for my effort.
| leam best when discussing problems with other students in the l:::] C) -::::- (j] E)
ecture
| found the in-class lecture activities enjoyable. O Q (-} O (-_jl
It is clear to me how the content of the lectures is related to things l::--) If;\ fj l:--) C::
already know. } }
There were stories, pictures or examples in the lechures that showed O O -C- |C:] O
me how this material could be important to some people.
) ) N T ' . !
The content of the assigned reading and the lecture will be ussful to l\__) k_) ) l\__/\] '\__;'
me.
o . Y e
The activities in the lecture were too difficult. li-j (—;\ . li-J .‘:l
After working on the topic for a while, | was confident that | would be |:::] C) -C- |:::] E
abde to pass a test on it
ition i B Y ~
The amount of repetition in the lecture caused me to get bored (—_:l (_J W) C_-:] (:_/I
sometimes.
It is clear to me how the content of this topic is contributing to the l:—j I\/—;\ f;‘ l:--) C::
aims of the cowrse. } ) }
€. So far how much are the following activities HELPING your LEARNING?
moderate Dicin’
no help a little help help much help  greathelp  experience
this
Compdeting online problems [Mastering Physics) i;" l(:j O i J li__j ';—_:l
Participating in tutorials/concept labs (_;' O [::I {_} l:::l O
. c e - o Ty - oy
Completing practical labs \_} C:l I\_:l L C_:l -
The use of "dickers” during the lectune r:- O (_:I -f—:- O O
- B : . - P -~ ) Yy
:::ST.ISEII‘IQ questions with the person next to me during J 1\::] O (L 1:::] W)
e |lecturs
. . . e . . Py g oy
Discussing questions as a whole class during the lecturs W :,“ g ) l\_-:l ) C J )
Dicing the assigned reading tasks and online quiz o' O O -C- ID O
Atiencing PASS casses o o o O O O
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First year physics 2012 (PHYS1001 & PHYS1002)

7. As a result of participating in these Ieaming activities so far, rate your level of
agreement with the IO"OWiI'Ig statements.
j::;i': Disagee  Neutral Agree T:r:i'r NA
| am enthusiastic about physics O O O O O P
| am interested in taking extra physics courses \,r-\) l:) (:-) (_q} l:) {.:::l
| am confident that | understand the course material O O O O O O
| need to memaorise formulae to get a good mark in this C:} O O (—:} O O
course
| need to understand concepts in physics to get a good O [:j O O (—J O
mark in this course
| have completad all the assigned reading in this O O O O O O
course

With regard to the focus groups

Please indicate if you would like to take part in a focus group (a meeting where you get
to talk about your experiences with an interviewer). Attendees will receive a $30 gift
voucher.

(_} I 'would like to participate in a focus group. C_) I 'would not ke to participate in a focus group.
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First year physics 2012 (PHYS1001 &amp; PHYS1002) Followup survey

Participant Information Sheet - Follow up survey

Professor Michael Drinkwater and his project team are invesiigating an altemative method of teaching first year
physics (PHYS1001 & PHYS1002). The project entitled "Engaging first year students in classroom discussion of
high-level concepts: pre-reading, reflection and personalised feedback” is designed to investigate a process of
learning, based around pre-reading tasks, an online quiz, reflection as an individual and in a small group within the
lecture and extensive feedback from the lecturer.

You are invited fo take part in this project by completing two questionnaires and possibly taking part in a focus group.

For further information, please view the information sheet (PDF). You will need to click an the back button in your
browser to return to this survey when you have finished viewing the information sheet.

Your responses will be completely confidential.

If you decline to pariicipate in the research, your response will be removed from the data to be analysed. You will
receive participation marks regardless of whether you are consent or decline to participate in the research, but to
receive the participation marks, you do need to complete all the questions. Please ensure that you have clicked on
next and done at the bottom of the page to progress or complete the activity.

Please indicate whether you consent to take part in the research or not by clicking on
the appropriate response.
O Yes, | give consent to my responses being used in the research

O Mo, | do not give consent to my responses being used in the research

What degree program are you enrolled in?

() ese

() sans

() eEng

() eengmse

C) BEng/BCommerce

() Bsema

O ESc/BEducation

O Enhanced Studies Program

O Other (please specify)

1. What major do you expect to take?

§
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First year physics 2012 (PHYS1001 &amp; PHYS1002) Followup survey

2. Think about your whole experience of this course so far.

Very poor Mot so good Satisfactory Good Dutstanding
o Fa ™ B o
Overall, how would you k) ) C_/- I::‘) -h_)

rate this course?

3. What grade are you expecting to achieve in this course?

O Q: Os 0O+ Qs Qs O
4. Assigned reading and online quiz

When responding to the following questions please keep in mind the assigned reading
and the online quiz for the lectures in this semester.

Mot true Slhightly true Mostly true Very true

There was something interesting in the assigned reading that got my O (:) O O C)

Moderately
t

attention.
. . . - - Pt P o £
The quality of the writing in the assigned reading helped to hold my ( ) 'k_zl |\_'). i ) \_1}
attention - -
The variety of reading passages, exercises, illustrations, ete. in the I:::I {_:] [:_3. I:J .ij
assigned reading helped keep my attention on the lesson.
_ _ L . Pt - -, Pt -~
| could relate the content of the assigned reading to things | have () '\__ _./. () I\.-
seen, done or thought about in my own life
The assigned reading made me want to know more about this topic. (_:l 'O O O -Q
I find it hard to know which are the important bits of the assigned ) e ) ) 'd
Ly i A Ly .
reading material.
- 3 2 S P ' ™ P i
| really enjoyed the assigned reading activities. L,_,-' b J '\____,J L
The content of the assigned reading helped me understand the ( ) 'O C. ( ) .j'::;
ecture - -
. N . - e ™ ~ '
The assigned reading is so abstract that it was hard to keep my I:::I .\_:] [:__/' |\_J .\_J
attention on it.
not i P . Pt ~ -, = -~
| could not really understand guite a bit of the assigned reading |\_)| '\_:l _./. () .\:]

material for this lecture.

After reading the introductory information, | felt confident that | knew O 'O O l:___\) 'O
what | was supposed to leam from this assigned reading material. B

"

]
Pt
| ]
L
P
p—

The online quiz motivates me to complete the assigned reading
before class

O C

| can understand the important bits of the assigned reading without O .O O O

reading all of it

| gained understanding by doing the assigned reading Ii:l .f ) i } {} { J
| would not fee| comfortable telling in public what | found most O C) [::} O C)

difficult with the assigned reading (e.g. on a discussion board)
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First year physics 2012 (PHYS1001 &amp; PHYS1002) Followup survey

5. Lecture activities
When responding to the following questions please Keep in mind the lectures in this
semester.

Mot true Slhightly true

Moderat
oteaer Mostly true Very true

rue
The :wun:lirg of feedback after the online quiz, or of other comments IO O O .O
in this lecture made me feel rewarded for my effort.
_ ) . ; ; ™ o
| leam best when discussing problems with other students in the ) O -\_)

ecture.

| found the in-cdass lecture activities enjoyable.

O O O
oo
O
®

It is clear to me how the content of the lectures is related to things |

e
kS
s
\
-

T
L
|

already know.

Thers were stories, pictures or examples in the lectures that showed
me how this material could be impartant to some people.

™
S
™
A

™

J

_—
Ty
S
N
A

O
O
O O
O
O

The content of the assigned reading and the lecture will be useful to
me.

T
N

OO
L)
O
O
T
P

The activities in the lecture were too difficult.

-
Yy
S

'
R

After working on the topic for a while, | was confident that | would be
able to pass a teston it.

The amount of repetition in the lecture caused me to get bored (_:l [ O (_) -O
sometimes.

. . _ . e . " I's ™ o s
It is clear to me how the content of this topic is contributing to the () L _) [;_) () L :)

aims of the course

6. So far how much are the following activities HELPING your LEARNING?

. moderate Dld_- t
no help a little help hel much help  greathelp  experisnce
elp .
this
Completing online problems (Mastering Physics) O O O O O -O
Participating in tutorials/concept labs O- (_:] O I:__;n l:__j -;::1
Completing practical labs C;‘- I::I (_3 [:_:} {) -ij
The use of "clickers” during the lecture (_} O (_) (_} O (_)
Discussing guestions with the person next to me during C} C:] Cq_) (:_-:- Cj -C)
the lecture ; ) ) ; ) -
Discarssing guestions as a whole class during the lecture G' (_) O O- l:__) ::j
Dioing the assigned reading tasks and online quiz C:} r:_:l 'C j C-_:- I‘::‘j -i :)
Attending PASS classes ( } O C j I: } O ( )

I"HSYOHE ()*+) -1/, *+)"012'&3*(4*5%00) 2$#)6EB0)6'<0 2 Jis



First year physics 2012 (PHYS1001 &amp; PHYS1002) Followup survey

7. As a result of participating in these learning activities so far, rate your level of

agreement with the following statements.
Strongly Strongly

Disagree Meutral Agres MNIA
disagree agree
| am enthusiastic about physics C-_:- I::) ::_J C:} C:I -i
- =, -
| am interested in taking extra physics courses (::.‘ O C j \_jl O 'C
et et
| am confident that | understand the course material [C__:' \J C} [} ) 'C
| need to memorise formulae to get a good mark in this /_:} l: ) O [f_} ( ) ':_:;
course: - -
| need to understand concepts in physics to get a good [::} I:J (_3 C;‘. I:::l .:_:]
mark in this course
| have completed all the assigned reading in this (_;. {::l L j (_;- |:::| .i—

Course
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Engaging first year students in classroom discussion of high-level concepts: pre-
reading, reflection and personalised feedback.
!
|

1.! Introduction

1a. Welcome and introduction of moderator

1b. Objective
-@0*(?C0<&"0*(4*&@'2*1020#1<@*'2*&(*")"02&'=#&0*& @ 0*0440<&"0)022* (4*#)*#$&01)#&"0*>0& @ (6
1&1(6%<06*")*U0<@%#)'<2*r*-@01>#$*H@ 32'<2*/*JH[\]: EE:M*#)6*!1$0<& 1 (>B*\N&RP*H @ 32'<2*
JH[\:.EEKMA*-@'2*")"($"02*%2")=*$0<&% 1 0* F=RHARTE 2<% 22'()*?#206* (AB#6") =A*

1c. Process
_0*%9'$$*?20*<()6%<&")=*#*.AD*@ (%1*4(<%2*=1 (Y B* 2L DE2*9 @ (*#10*0) L ($$06*()*
H[\].EE:e:EEK*)*20>02&01*;,*KEKA

12<%22'()*9'$*4(<%2%()
¥ \(%1*%(B')'()*(4*&@0*&0P&*?((G*#) B BHM) =*#<&" 802
¥ \(%1*<()4'60)<0*$0"0$*)*%)6012&#)6')=*B@32'<2
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H[\]:EE:e:EEK *

¥ \(%1*0PB01'0)<02*(4*$0#1)") =986 ('}=

H'Y Y#4#)6*2(4&*6 1) G 2*# 104" # $S#?$0A*D 48+ <#162*&(*&@ 0*"#$%0* (4*gaE*9'$$*20*B1("'606*')*#BB 10
3(%1*)"($"0>0)&A*

\(%1*B01>'22'()*@#2*?00)*2(%=@&*&(*#%6'(&#B0*&@0*B1(<006')=2*&(*0)#?$0*&@0*1020#1<@01*&
&@O0*)A(1>H#&'()*&(*0) 2962 0% 1#&O*H)H$32'2A

)34 (1>H&' ()* &@H&2*(?&#)06%)*<())0<&'()* ' & @*&@'2*2& %6 3*#)6* & @HE&*<(%$6+?70*'60)&'4'06*#2*
10$HE)=*&(*3(%*9'$$*10>#')*<()4'60) & #$*#)6*'2*6'2<$(206*()$3*9'&@*3(% F*BOL>'22' () A**

f0>0>?01,*3(%*#10*4100*&(*9'&@61#9*3(%1*<()20) &G &Y 0*B#1& < BH&' () *#&*#) 3*&'>0*
9'&@(%&*B10CY%6'<0A*)4(1>#&' ()*BL("606*2* 406+ ?#<G*&(*&@0*&0#<@')=*&0#>*)*10B(1&*&@#&*9'
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‘0A  Introduction{4*B#1&'<'B#)B250,*<(%120,*<#1001*4#2B'1#&()

Questions

‘A 8sIf;QQ*/UHf!]}/8h] *

*
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!

Project title: Engaging first year students in classroom discussion of high -level

concepts: pre -reading, reflection and personalised feedback.

*
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| have read the information above, and agree to participate in this
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Table 11 UO#)2*#)6*2&#)6#16*608#)2*(4*H[\]: EE:*2&%60)&2*EPO1"03* JRAM*#)6*H[\]: EEK?&%660)&2*EP01"0JKIDM*
9@010*H[\|:EE:*102%$&2*9010*2&#8& 2& <#$$3*2'=)'4'<#)&$3*6'44010)&*& @#F*H[\: EEK*102%$&2A

| ?@ABCI ?@ABCI B$,+$0$

DC DF )&
: o H10 H10 *
Learning Activity feedback o+ | U0
Jm Jm
hk*RZ | hkdD*
W(>B$0&)=*()$)0*B1(?$0>2*JU#2&B1@32'<2M aARD | aAKd | OEAEE:
JAERM J:ADM
H#1& < B#&)=*)*&%&(1 #$2e<()<OB&*$#72 KARd | aADE | EAEA
JALDM  J:A:dM
W(>B$0&)=*B1#<& <H$*$#72 KAK: | aAaK | OEAEE:
JAdKM|  J:AKaM
-@0*%20*(4*m<$'<G012n*6%1')=*&@0*$0<&%10 aAda | aAZz *

J:AaaM| J:AEdM

12<%22")=*"N%028&()2*9' &@*&@0*B012()*)0P&*&(*>0*6%1)*&@0*$0<&% aAdt | aAKd | AE:S
JAKdM|  J:AKEM

12<9%22")=*N%028&/ () 2*#2*#*9 @ ($0*<$#22*6%1')=*8.@0*$0<&%10A aAdR | aAL* | AELZ
JAKM| JAKEM

()=*&@0*#22'=)06*10#6')=*&#2G2*#)6*()$)0*N% YA aAZE | aAaZ *
JAERM JAKEM

1&&0)6')=*H;][*<$#2202A KALZ | KAKa *

J:AdLM|  J:ADaM

Table 21 UO#)2*#)6*2&#)6#16*608#) 2*(4*H[\]: EE:*2&%60)&2*Be2&1"03*J)kdZM*#)6*H[\]: EEK*289660) S29E( T8+
J)kDaV*9@010*H[\: EE:*102%$&2*9010*2&#8& 28 <#$$3*2'=)'4'<#) &$3*6' 448 EX) RIBABHHIAN]:

HN\:E HN\:E *
E:* EK
: " H2& | HE2& | 19)4<
Learning Activity feedback vome | vome | #<or
JM JM
hk*dz | hkDa:
W(>B$0&)=*()$)0*B1(?$0>2*JU#2&01)=*H@®32'<2M aARR | aAd | oEAEE:
JAKBM J:AaMm
HH#1& < B#&)=")*&%&(1 #$2e<()<OB&*$#72 aAKa | aAat *
JAKZM  J:AKSM
W(>B$0&)=*B1#<& <H$*$#72 aAKZ | aAaE *
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-@0*%20*(4*m<$'<G012n*6%1')=*&@0*$0<&%10 aAZK | aAad *
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*
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! ?@ABCI ?@ABCI '
DC DF

: H10 H10 T=)a<

General Physics feedback oR* | Uk | e
J).M J).M
hk*RZ | hkdD*

[#>0)&@ %2 H#28& <#? (% & B@32'<2 LAEL | aAaD | oEAEE:
JARZM | J:AERM

[#>*)&01028&06%)*&#G)=*0P&1#*B@32°<2*<$#2202 aASK | KASL | oEAEE:
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[>*<()4'60)&**%)60128#)6*&@0*<(%120*>#&01H#$ aAZR | aAlll | oEAEE:
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JARKM | J:AERM

)006*&(*>0>(120%4(1>%$H#0*&(*=ARBIHIG) & @ 2 <$#22 KADZ | aALK | OEAEE:
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E:* EK
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General Physics feedback uos* | uo®r | <ot
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