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Introduction

Bre as t im aging h olds  a k e y pos ition not only in bre as t
cance r s cre e ning and diagnos is  but als o for s taging
and pos t tre atm e nt s urve illance . Th e re  are  not e nough
q ualifie d radiologis ts  to inte rpre t bre as t im aging
e xam inations  lik e   s cre e ning m am m ograph y or to
pe rform  diagnos tic e valuation in cas e  of abnorm al
s cre e ning finding.1 Th e  availability of s ufficie nt
num be r of radiologis t q ualifie d to inte rpre t m am m o-
graph y and pe rform   bre as t inte rve ntions  is  a conce rn
not only for radiologis t nationally and inte rnationally
but als o for th e  h e alth  care  com m unity.2 Ne w ly traine d
radiologis t can play an im portant role  in ove rcom ing
th e  s taffing s h ortage ; h ow e ve r  s urve ys  of radiology

re s ide nts  h ave  found a lack  of inte re s t in acq uiring
fe llow s h ip or e m ploym e nt in th is  s ubs pe cialty due  to
re as ons  lik e  law s uits , s tre s s  and  pay not com parable
to oth e r s ubs pe cialtie s  lik e  inte rve ntional radiology
e tc.3

In addition th e re  are  ve ry fe w  ins titutions  in Pak is tan
w ith  bre as t im aging s e ctions  m e e ting th e  inte rnational
s tandards  re s ulting in s uboptim al training provide d
to th e ir traine e s . De dicate d inte ractive  cours e s  in a
s im ulate d e nvironm e nt for e nh ancing k now le dge  and
s k ills  m ay provide  th e  traine e s  w ith  an opportunity
to le arn and practice  th e s e  proce dure s .
Pre  and pos t-te s t is  a te ach ing le arning s trate gy th at
q uantifie s  th e  k now le dge  attaine d in th e  s e s s ion by
a group of s tude nts  w ith  diffe re nt e ducational back
grounds  and dive rs e  le arning e xpe rie nce . Pre te s t
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BACKGROUND: Th e  purpos e  of th e  s tudy w as  to e valuate  th e  im pact of bre as t im aging w ork s h op for e nh ancing
th e  k now le dge  of th e  participants  us ing th e  pre  and pos t- te s t as  an as s e s s m e nt m e th od. METHODS: Th e  s tudy
w as  conducte d in th e  de partm e nt of Radiology at Aga K h an Unive rs ity h os pital in Augus t 2014. Participants  w ith
inte re s t in bre as t im aging w h o atte nde d th e  bre as t im aging w ork s h op w e re  include d. Participants  w h o did not
atte m pt th e  pos t te s t w e re  e xclude d from  th e  s tudy. Th e re  w e re  tw o groups  of participants ; one  group com ple te d
both  th e  pre  and th e  pos t te s t. Th e  group II com pris e d of participants  w h o only atte m pte d pos tte s t.
Pre te s t w as  adm inis te re d, follow e d by th e  w ork s h op cove ring all as pe cts  of bre as t im aging. At th e  e nd of th e
w ork s h op th e  pos t te s t w as  tak e n. Data w as  e nte re d us ing SPSS ve rs ion 20.0. Com paris on be tw e e n th e  ave rage
s core  w as  analyz e d us ing m atch e d paire d t-te s t w ith  le ve l of s ignificance  be ing 0.05. RESULT: A total of 43
ph ys ician participate d in th e  w ork s h op. Group I atte m pte d both  th e  pre  and pos tte s t. Th e  m e an pre te s t s core
be ing 3.82 and pos t te s t s core  w as  6.07. Th e  m e an pos t te s t s core  of group II w as  5.13. Th e  im prove m e nt of
m e an te s t s core  in group I w as  s ignificant w ith  p value  of le s s  th an 0.05. CONCLUSION: Th e  traditional pre te s t-
pos tte s t m e th od provide d an e as y and us e ful tool to e valuate , analyz e  and com m unicate  a ch ange  in k now le dge
and unde rs tanding of participants  and in de m ons trating th e  outcom e  and im pact of th e  bre as t im aging w ork s h op.
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as s e s s  th e  am ount of bas e  line  k now le dge  and
h e lps  th e  ins tructor in focus ing on topics  th at are
ne e de d to cove r in th e  cours e  bas e d on th e  s tude nts
pre vious  k now le dge . Pos t-te s t m e as ure s  th e  le arning
acq uire d as  a re s ult of th e  cours e . In addition it h e lps
in re cognition of s tude nts  w h o ne e d e xtra h e lp and
guidance . In addition, ins tructional im prove m e nts
ne e de d for th e  cours e  are  als o ide ntifie d.

th e  w ork s h op com pris e d of a re porting s e s s ion w h ich
provide  an opportunity to th e  participants  for applying
th e  k now le dge  gaine d in th e  e arlie r s e s s ion for critical
th ink ing and proble m  s olving  along w ith  h ands -on
e xpe rie nce  for pe rform ing th e  proce dure s .
Th e  pre  and pos t-te s t cons is te d of te n be s t ch oice
q ue s tions  w ith  th e  te s t ite m s  bas e d on th e  le arning
obje ctive s  cove ring diffe re nt as pe cts  of bre as t im a-
ging. Th e  conte nt validity of th e  ins trum e nt w as  as s e -
s s e d by a bre as t im aging radiologis t and by e xpe -
rie nce d m e dical e ducationis t.
Pre te s t w as  adm inis te re d, follow e d by th e  cours e
cove ring all as pe cts  of bre as t im aging. At th e  e nd
th e  pos tte s t w as  tak e n to e valuate  th e  k now le dge
and unde rs tanding gaine d th rough  th e  w ork s h op.
Th e  de m ograph ics  and ch aracte ris tics  of th e  parti-
cipants  w e re  de s cribe d by th e  de s criptive  data. Th e
e ducational e ffe ct of th e  cours e  w as  de te rm ine d
us ing th e  ave rage  s core  of th e  participants  in th e
pre  and th e  pos t te s t.
Data w as  e nte re d us ing SPSS ve rs ion 20.0. Com pa-
ris on be tw e e n th e  ave rage  s core  w as  analyz e d us ing
m atch e d paire d t-te s t w ith  le ve l of s ignificance  be ing
0.05.

Purpose

Th e  purpos e  of th e  s tudy w as  to e valuate  th e  im pact
of bre as t im aging w ork s h op for e nh ancing th e  k now -
le dge  of th e  participants  us ing th e  pre  and pos t-te s t
as  an as s e s s m e nt m e th od.

Methods

Th e  s tudy w as  grante d e xe m ption by th e  ins titutional
e th ical re vie w  com m itte e .

Study design: Quas i e xpe rim e ntal de s ign

Setting and sample: It w as  conducte d in th e  De part-
m e nt of Radiology in Augus t 2014, us ing non proba-
bility purpos ive  s am pling te ch niq ue . Participants  from
diffe re nt ins titute s  of th e  province -Sindh (Pak is tan)
w ith  inte re s t in bre as t im aging w h o atte nde d th e
bre as t im aging w ork s h op w e re  include d. Participants
w h o did not atte m pt th e  pos t te s t w e re  e xclude d from
th e  s tudy. Th e re  w e re  tw o groups  of participants ;
one  group (n=23) com ple te d both  th e  pre  and th e
pos t te s t. Th e  oth e r group (n=20) com pris e d of parti-
cipants  w h o only atte m pte d pos tte s t. Re garding th e
e th ical is s ue s , th e  participants  w e re  inform e d th at
th e  s core s  of pre  and pos tte s t m ay be  us e d for s tudy
purpos e  and th at th e  participation in th e  te s t w as
voluntary. Confide ntiality of th e  ide ntity of th e  partici-
pants  and th e ir re s pe ctive  ins titute s  w as  m aintaine d.
Th e  w ork s h op on bre as t im aging w as  a h alf day acti-
vity and th e  obje ctive  w as  to te ach  and provide  k now -
le dge  of radiological anatom y of bre as t, path o-logie s
and th e ir im aging findings  and an ove rvie w  of inte r-
ve ntions . Th e  te ach ing le arning s trate gy w as  in th e
form  of le cture s  and inte ractive  s e s s ions  cove ring
th e  topics  of m am m ograph y, bre as t ultras ound, bre as t
MRI and role  of nucle ar m e dicine  in bre as t w ork  up.
Bre as t inte rve ntions  s e s s ion cove re d biops ie s  and
ne e dle  localiz ation proce dure s . Th e  s e cond part of

Result

A total of 43 ph ys ician doctors  participate d in th e
w ork s h op. 34 w e re  from  radiology de partm e nt and
9  be longe d to oth e r s pe cialtie s  lik e  m e dical oncology
and radioth e rapy. 18 w e re  e m ploye d in private  s e ctor
and 25 w e re  from  public s e ctor. Out of th e  total num -
be r of participants  18 w e re  cons ultants  and 25 w e re
traine e s . (Tab. 1)
Group I (n=23) atte m pte d both  th e  pre  and pos tte s t.
Th e  m e an pre te s t s core  be ing 3.82 and pos t te s t
s core  w as  6.07.Th e  m e an pos t te s t s core  of group
II (n=20) w as  5.13. (Tab. 2) Th e  im prove m e nt of
m e an te s t s core  in group I w as  s ignificant w ith  p
value  of le s s  th an 0.05.

Trainees /faculty Frequency Percent %

       Traine e s

        Faculty

Spe cialty

        Radiology

        Oth e rs

25

18

34

09

58

42

79

21

Table 1: Participants  ch aracte ris tics



21PJR January - March 2016; 26(1)PAKISTAN JOURNAL OF RADIOLOGY

th e  tre atm e nt e ffe ct is  diffe re nt th an w ith  s ubje cts
w h o did not unde rgo pre te s t as  is  als o note d in our

s tudy and is  e vide nt by th e  diffe re nt pos tte s t m e an
s core s  of th e  tw o groups .5 Th e  ch aracte ris tic fe ature
of th e  te ach ing /le arning m e th odology e m plo-ye d in
th e  pre s e nt w ork s h op is  th at pre  and pos t te s t
proble m s  w e re  e xplaine d in de tail th rough out th e
w ork s h op. Th e  participants  w e re  e xplicitly as k e d to

apply approach e s  and s trate gie s  acq uire d during
th e  w ork s h op.
Multiple  KAP (k now le dge , attitude  and practice ) s tu-
die s 6,7 h ave  utiliz e d th is  pre te s t and pos t-te s t re s e arch
de s ign to e valuate  th e ir cours e  e ffe ctive -ne s s . Th e s e
h ave  s h ow n a diffe re nce  in th e  pre  and pos t te s t

s core s  w ith  re gards  to k now le dge  and be h avior,
w ith out any diffe re nce  in attitude  s core .8

Th e  purpos e  of th e  te ach ing le arning proce s s  im ple -
m e nte d in th e  w ork s h op w as  to de ve lop and e nh ance
th e  cognitive  com pe te nce  in clinical de cis ion m ak ing
and critical th ink ing of th e  participants . Th e  w ork s h op

can be  furth e r im prove d by incorporating th e  diffe re nt
le arning s tyle s  of th e  participants  i.e . an individual’s
pre fe rre d m e th od of acq uiring inform ation.9

Th e  pre s e nt s tudy w as  aim e d at de te rm ining th e
im prove m e nt in participant’s  k now le dge  as  a re s ult
of inte ractive  bre as t im aging cours e . Im prove m e nt

in m e an te s t s core  w as  note d in group I participants
w ith  s ignificant p value  h e nce  e m ph as iz ing th e
e ffe ctive ne s s  of w ork s h op.
Th e  re s ults  of th e  s tudy are  e ncouraging, but th e re
are  a fe w  lim itations . One  be ing th e  s m all s am ple
s iz e , due  to w h ich  com paris on be tw e e n th e  te s t s co-

re s  of th e  traine e s  / cons ultants  and radiology /non
radiology participants  could not be  done .
Th e  pre  and pos t-te s t com pris e d of q ue s tions  pe r-
taining to bre as t inte rve ntion but th e  im prove m e nt
of th e  te ch nical s k ills  ach ie ve d could notbe  as s e s s e d
in an obje ctive  s tructure d form at. Th e  pos t te s t w as

conducte d im m e diate ly afte r th e  cours e , and provide s
e vide nce  for an e ffe ct th at w ill not be  pre s e nt if th e
pos t te s t is  adm inis te re d s om e tim e  afte r tre atm e nt.
Th is  is  due  to inte raction of tim e  of m e as ure m e nt
and tre atm e nt e ffe ct 5 and pos e s  a th re at to e xte rnal
validity.

Discussion

Th e  m ajor aim  of th e  s tudy w as  to e valuate  th e  e ffe c-
tive ne s s  of th e  w ork s h op in im proving th e  k now le dge
and critical th ink ing of th e  participants  re garding
bre as t im aging. In th is  s tudy, th e  s ubje cts  w e re  taugh t
diffe re nt im aging m odalitie s  utiliz e d for bre as t w ork
up lik e  m am m ograph y, ultras ound, MRI and nucle ar
m e dicine . Inte ractive  s e s s ions  facilitate d th e  le arning
and unde rs tanding of th e  s ubje ct in addition to cla-
rification of diffe re nt q ue rie s  th e y h ad e ncounte re d
in th e ir e arlie r e xpe rie nce .Th e  pre  pos t te s ting illus -
trate s  and docum e nts  th e  individual acade m ic gain
by th e  s tude nts  and abre as t th e m  w ith  th e  progre s s
th e y h ave  m ade  w h ile  in th e  program m e .
Pre  pos t te s ting is  valuable  to th e  te ach e rs  as  it al-
low s  for re al tim e  m onitoring of th e  le arne rs  pro-
gre s s . It can be  a pow e rful tool to provide  fe e dback
to th e  te ach e rs  re garding th e  acade m ic ne e ds  of th e
s tude nts . Th e  re s ults  can be  us e d to e valuate  and
im prove  e ducational program m e , in addition to m e a-
s uring th e  e ffe ctive ne s s  and m ak ing ne ce s s ary
ch ange s . Th e  pre te s t de te rm ine d th e  am ount of pre -
e xis ting k now le dge  of th e  participants  on th e  cours e
topic w h ich  als o influe nce d th e ir le arning from  th e
cours e  and h e nce  re s ulte d in im prove d m e an pos t
te s t s core s  of group I participants  as  com pare d to
group II participants  w h o only atte m pte d pos tte s t.
Le arning is  conte xtual and pe ople  ne e d prior k now -
le dge  to le arn. It is  im practicable  to incorporate  ne w
k now le dge  w ith out h aving s om e  bas e line  de ve lope d
from  prior k now le dge .4 Th e  participants  w h o h ad
be e n pre te s te d re s pond diffe re ntly to th e  tre atm e nt
due  to pre te s t –tre atm e nt inte raction. Th is  is  be caus e
pre te s ting m ay pre pare  or ale rt th e  e xpe -rim e ntal
group to th e  nature  of th e  tre atm e nt and h e nce

Group I -
Pretest (n=23)

Group I -
Post Test

Group II Post
test (n=20)

Me an Score

Standard De viation

M inim um  s core

Maxim um  s core

3.82

1.55

1.00

8.00

6.07

1.44

3.00

9 .00

5.13

1.24

3.00

8.00

Table 2: Score s  of th e  tw o groups
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Conclusion

Th e  traditional pre te s t-pos tte s t m e th od provide d an
e as y and us e ful tool to e valuate , analyz e  and com m u-
nicate  a ch ange  in k now le dge  and unde rs tanding of
participants  and in de m ons trating th e  outcom e  and
im pact of th e  bre as t im aging w ork s h op.
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