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l.earnng ()utcane Anal}’sis: Analysmng the Hesign of
an A cadam ¢ Programme *

CARROLL Dave
( School of Camputing Dublin Institute of TechnojegY Dubling  Irehnd)

Abstrac:t This paper descrhes an analysis of he match heween e modu e Jeam ng ou tcanes and the Progranme |eam ng outcanes
of the MSc in Assistive Technopgy offered by the Schoo] of Canputing The contrhution of eachMSc module to he overa]] P igranm e
leaming outcaneswas assessed using aMajuleMatrixk An overa]] MasterMatrix was used 1© assess e overa]] contribution of aJ| 14
modu fes © the Programme Jeam ng ou tcanes of he M Sc Programme  The analysis of the M Sc Piogranm e design was taken a stage fur
ther by graphing€ the Jeam ing outcanes of fe overa]] progranme against he ind vidualmodule leaming outcanes This Provided a use
fu] to] pr analysis of heMSc Programme The approach outlined i this Paper pProvides a visualisaton 100] thata]lows the pr€ramm e
designer 0 quickly dentify te deficiencies and excesses i the relatjonsh Ps heween progranme Jeaming autcanes and module Jeaming
oufcan es

Keywo rd:s leam ing ou tcame analy:si;% mapp ng leammng outoom ey progranmme Jeaming outcames modu Je Jeam ng oucames gist
analys i§ graphical analysis
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ouranes and module Jearnipng outcanes Such a too]
would pe a usefu] qualjty assurance aid durng the de
TheMSc n A ssistive Technopgy progranmme of the ~ SBD stage of a progranme
Schoo] of Camputing was designed using the 3D align Th s Paper descrihes an analysis of hematch bhe
mentmode] of currculun design!', a desBn mode] ~ tveen the module Jeamning outcanes and the overa|]
established as partof the Fmersion projed@  for the de- progranme Jeaming outcames of the recently valdated
velopment of an industy. oriented educationa] mode] for ~ MSc m Assistive Technojogy progranme of he Schoo]
China T thismade] leaming outcanes teachng and of Campu ting The analysiswas carried outhy mapping
leaming m ethods a;1d assessmentmethc;d’s are evalua themaduje Jeaming outcanes (MIOy of all 1 mod-
td for ali€ment across modules at fe sane stage ules of the Pro€ramme © the Pro€@ramme kaming out
( horizonta] aligrmeny — beween different stages of a canes( PLO§  and graphing he results in the fom of
progranme ( vertica] alignmeny  and pemally wih i par chart¥ 10 indicate how much each module con
moduleS( constuctive aligm enlid ). Such ali€ment trjputes © the overa]] PI()s of he Pro8ramme as a
shou H ensure a cpse reptinshiP heween leaming out ~ Whole This graPhica] analysis of PI()s versus M[()s
cames  teaching and famipgmethods and assessment provdes an njtia] vajuahle nsi€ht nto the desgn of the
methads 10 faciliate successfi] student Jeamning MSc mn Assistive Technopgy pro€ramme A |isthg of
Programme Jearning outcames ( PL(')5)7 ( the the titles of a]] the MSc m Assistive Techno pgY mod-
satan ents of functpnal] and declarative know led€e the — ules is Provided n the APPendix
sudent wi]] have on campPletpn of a prcgramme) define The next section descrhes the appmach taken to
the e of graduate a programm e w i[| producéZJ_ The analyse te contrihution of each module to the overa]]
ndividual moduje Jeamng outcames of a Progranme PLOs uspg amatrik pased format Section 3 discusses
shou contripute 10 e ach evanent of the Progranme the [injatons of this approach as it now stands and
leaming outcanes How wel]] the Pro€ramme design sugests hov the methad may he made more rohust
supports this 1S of interest 0 the Programme designe; Section 4 summarises the majpn achevanents i this
An analysis t00] is required which allows the prog€ranme wotk
desi€ner o quick ¥V identify te deficiencies and exces
ses 1 he relagonshiPs heween Programme  feammng

1 Introducton
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2 APpProach

2 1 Mappng the Contrhuton of MIOs © PLOS

[ eaming outocmeS( L()S) are descrhed m natura]
language n the modu descriptors of he MSc Pro
granme document’! W hen mapping the contribution
ofMI (s toPI()s he anaystmust nterPret such natura]
language descriptions and decide if the finctional and
declarative knowled€e described n an MI() wil] con
tripute ©© He functonal and dechratve knowledge de
scrhed n a PI() and evauate t0 what extent it contrih.
utes

The mterPreative decision appears stragh toward
when he natura] [anguage description of an MI() close.
Iy corresponds © the descriptpn ofa PI() In other ca
ses the decsion s less stmhtforward An MI() may
not appear to contrjpute 10 a P[() on {irst reading due
10 the anb Buites of naura] hnguage This requijres a
quafitative memPreation by the analyst ‘The analyst
must decide if hhe descrption of a given MJ () Provides
an altermatijve expression of the functona] and declara
tive knowvledge required to contripute © a PI()

In the cases where amp€u ities arose n e current
ana1YSi§ a qualitative technique sin jpr t0 gist analy_
sl 6l P57 was used 0 identify altemative expressions
of the functiona] and dec Jarative knowledge required tO
contripute © a given P[() On exanining an MI() for
contripution © a PI() the analyst o reading the de
scrption of the MI() decided if i gist( Or essen ce)
was a reasonahly synonymous alemative descrp gon of
the functiona] and declarative knowled€e redquired to
contripute © a P[() If his was SO amapping was re_
oorded If here was stj]] douht ahout a comributiog
the MI() was excluded as a contripuor © the PI()

( The decision on the g5t of the MI() was a jud€ement
callmade solely by he anaPst in this current work
Such analysis could be made more mhust using an
dependent idge for gist agreement as sugested o
Judg8es coul bhe selected fran mempers of the P
granme tean),

2 2 Moduk Ma trk

The ocontripution of each module © the overa]]
PL(Oswas assessed using a WQd'mensional(zD) mod-
ule matrx ( Ths aPPmach s sinjlar v Keating et aj
2007"" ). Figure] shows thepD matix for assessing
the contripution of the Foundations m A ssstive Tech
nojogy module 1© achieving the PIs In the figure
the PI()s are listd in e cojumn on ke lefthand side

and the MI()s are [isted across the ©p The PIOs are
grouped under the headings of Know dge Knowv How
and Skil] and Campetence according€ 10 the Natpna]
Qualificatpns Authority of Irekhnd ( NQAT)  &uide
e’ Thi matrix layout which is MS Exce} -
based facilitaes canparison of each PI() with each
MIQ of the Foundations i Assistive Technology Mod-
ule

Each MI() of the Foundations jn Assstive Tech
nojogy moduje was manually canpared w ity each PL()
using thhemaodulematrix Ifa given M () contriputed to
aPIO a¢< 1> was jnserted in thee cell at the ntersec
ton of the MO and the PI() IfanMI(Q did not con.
tribute © a P[() itwas kft blank W hether an M)
contriputed to a PI() was decided bY the analystusing a
qua]imtive/ nterpretative app roach as out]ined abOV(;

The canpPlete analysis of the Foundations i Assis
tive TechnoJBYMI ()s contripution to the overal] PL)S
is hovn mFigureq The Tota]Contrputpn copmn n
Figure | shows hov many MI()s were deaned 10 have
contriputed t0 a given P[() [For exanpPle the neger
‘¢ i heTow]Contributpn coumn for PLO) ( Know.
How and Skill 2), indicates thatg of the MIOs of
Foundation in Assistive TechnolgY were deemed tO
have contrputed t© PLO ( KnowHow and Skill 7).
The oter integers jn the Tota] Contriputpn cojumn re
corded against the rmmamnmng P[()s are nterPreted in
the same way

All the ranainngmaodules of heMSc n Assistive
Technology progranme were analysed n the sameman
ner as out]ined ahove A oD matrix was constuced for
eachmodukg and an analysjy was carrgd out assessing
the contripution of hatmodule s MI (s t© the PLOS
EachModuleMatixs To#] Contribution cojunn shows
how manYMI ()s were dJeamed t0 have contrihuted © a
given PI()
2 3 MasterMatrk

An overal] oD Master Matrix was constucted 10
assess the overa]] contrpution of al]]] g modules 1© the
PLOs of heMSc pregramme  Figurey shows thisMas
terMatrix In e figure the PLOs are Jisted on the feft
hand sde and gouped under the NQAI headmngs of
Know dg8e KnowHow and Skill and Canpeencéd
Each colunn i the matrix represents a module and 1S
Ihked t© thatmodulesTow]Contrputpn cojunn This
MasterM atrix 1ayou,t which sMS Excei? _based fa
cilitates assessnent of the contrpution of aJl 1 MSc
Maduks © achieving the overal] PLOs
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1
Programme L0
[4 [] | E 6
Describe the vanous ~ Show an awareness of  Explan the Impiement software  Design and owvelop
technologues and vanous disabilities thal  accessibiity of sotware interfaces with mproved inclusive Wb stes
‘speciaksed mterfaces to mpact the Human accessibility
assist poople wih  Computer Interface
disabity
[Knowledge

1 In, 4 £k
ftopics m computing for Assstive Technology and the manner in whuch|
lhey are combamed m the overall process of nchiswve desga

2 [Demonstrate detaled understanding of selected speciaksed c
[topics usefil m the area of Asnstve Technology

3 |Demonstrate detaded detaied knowledge and understanding of
selected, leading-edge, research-based topics within computing for

{Asnistive Technology
4 [ detaded knowledge ad understandeg of research
Imethodology and practice
5 [De awareness of ethical & P! ; ,
 Assstve T
and Skill
1 [Perform problem analys:s from writen descrptions 1

2 |Dere requrements spectications from an understanding of problems|

3 |Create andior pustdy designs to satsfy gven requrements

4 [Develop ongnal ideas m a research context

5 |Efectvely design and develop accessible systems

& |Define mnd b blems m the area of
|Assistive Technology, questions of ssues

7 [Propose, scope, plan and manage a research project of signficant

e

8 [Perform mdependent aed canage

9 |Commurscate effecavely by oral, wntten and visual means

10 [Prepare techmcal reports to a professcaal standard

1 [Prepare a dissertation to acceptable academic standard

12 [Present and defend research findings 1 an academucally acceptable

L) and present semmars 10 a profsssmonal standard

Competence
1 |Engage m and take sgndicant responsibilty for, the speciication and
isuccessfil resolaon of Assstive Technology projects m both

4 [Work effectvely as an mdndual and as 2 member of a team
5 [Take agndicant responshilty for the work of mdmduals and groups

>

[Take significant responsibibty for leading and mitiating Assistive:
[Technology actrahes

7 [Demonstrate an awareness of how Assiste Technology can be used
[in a vanety of organsaonal types and the mpact of Assistive
[Technology mbatives on such organsaional types

8 0 apprecuaion of the wider mnchiswe society and the
(challenges faced by and responsibiities of indmduals and
jorganssabons i such a society.

Appr mpertance of contmued

development whn the fieid of computng for Assstve Technclogy
10 {Demonstrate an awareness of the resources available to keep up to
| date with new developments m Asnstwe Technology

11 [Take responsivibty for thex own learning

12 [Leam from expenences gamed m different contexts

13 |Demonstrate an awareness of personal responsibiites withm

Sossieanl codes of ompubng 1 Assistve

F81

The Tota] Contrpu ion cojlumn i the Master Ma
rix n Figurep shows the cumuptive support for he
PLOs bY heMLOs of her g modules For exanpPle he
integer: 370 1 the Tota] Contribution cojumn Ppr PI()
( Knov-How and Skill 2) indicates that this PLO) was
supported by 37 MLOs derivig fron 1 modules of he
progranme The higher the value recorded agamnst a
PLO in the MaserMatx Tota] Contrijpution cojunn
themore support hat P[() appears © havo’s across ‘;1e
16 modules The lowervalies in the Tota] Contrputpn
coJunn suggest less support For acamplg thec g re
corled pr PLO ( KnowHow and Skil 13), would
sugBest that s PL() does not have much support
across the | modules In fact this PLO ( Know How
and Skill 13); Prepare and Present a semmar to a

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

ModuleMatrix for Foundations in A ssistjve TechnoogY m jule

professpna] stindard may not he expressed in the
MI (s but could appear jin the Assessnent section of a
modul It is mporant herefore © dentfy how suc
cessfully te modules have heen constructively a
ligned?
reginematches the stated leammng outcanes

As an inijtia] critique of he design of the MSc n
Assistive Techno|ogy progranme these figures wou H
suggest jssues with the design of the progranme This
needs further consderation hut the approach wou [ ap-
pear © he Pran ising at Jeast as a t0] 0 evajuae the
overa]| balance of the progranme The qualjative na
ture of the anaysis hovever redqu yres that same {fom of
caljpration or penchmarking is apPlied 1© this Process

and in pParticular to ascerain if the assessnent

http://www.cnki.net
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2 4 Gmpbh of PIOs Versus MIOs Tota] Contr
butpn
The analysis of the Pro8ramme desi8n may he
taken a stage furher by 8raphing te PI()s aginst te
MIOs Tota] Contribution using the data fram the PI0)
and Tota]| Contrijhution columns of Figure o This is
shovn nFigurey This is a usefu] approach when an.
alyspg large setsofdath’ = The &raPh Provides a use
f1] viualisation 102 for an analyss of the Programme
that allows the Pro8ramme desgner 0 quick ¥V identify
the deficences and excesses m the relationshPs he
ween Progranme |Jeamng outcanes and modu e Jeam
ng outcanes

s
MLO Contribution

Total Contribution
° ° °

Cumulative

II | I

Knowledge Know- How

340861 80
ompetence

Fig 3 Cunulative contrpution of MIOs © PLOs

T e @2
ProglLOs

Figure3 represents the currentM[(O-PI() cumula
tive contriputpn Profike for theMSc in Assistive Tech
nology Jtwould appear fram this Profile hat the Pra
granmemay he unpalanced in certajn areas Jn same
cases theremay he an excess of support for same PI()s
10 the detrinent of others The Programme design may
need 10 be revisitd 10 address such issues
2 5 Graph ofMIO Contrputons Across Modules

and Across PI()s

Sane usefi] nsght Nt wh th modules may he
responsiple for the inpalance in the programme desgn
may be obtaned by 8rPhng the MI() contibutpns
acrossmodules and across P[()s using the data fram
Figurey This is illustraed in Figure 4 which shows
the current Profile ofMI () contrputpns across modules
and across P[()s for the MSc Programme

A nunper of gaps are apparent in the Pofik in
Fi8ureq There appears p he an excess of support for
same P[()s and a deficit of support for others In He
case Oof excess suppm;t the Pro8@ranme designer may
need t0 revisit e design with the Pro€ramme desgn
team and repalance the MI()-PI() contribution n cer
an areas In he case of poory supported PLOs he
non_con trijputin€ modulesmay need 10 he nvestigated

For exanple PLO ( KnowHow and Skill 13) appears

10 be Ppoorly supported across most modules The
graphica] representation of MI() contrhutions across
moduks and across PLOs n Figureyq allovs the pra
gramme designer © quick ¥V identify which modules are
not contriputing © thisPI() In this case the on]ymod
ules thatappear to he contriputing to PIQ( Knov How
and Skill 13) areMdadules4 5 andjq

Itmay pe the case that same of the non_con trjpu
tngmadu s are not proper]y constuctively ajigned?!
The Paming outcanes teaching and leaming meth
od’s and assessmentm ethods may he poorly aligned
The assessment reg€memay notmatch the stated leam:
ing outcanes For exampl’e an mtended M () relevant
0 a Pecific PO may not he expressed in the MLOS
butcould appear n the A ssessnent sectpn of amodule
w ithout being explicitly exPressed as an MI()

Fig€ 4 MIO contrputions acrossmajules and across PL()s

3 D 1Scusson

The approach outlined in this paperwould appear
o he a usefu] 0] {for analysing te desig€n of an aca
demic progranme Hozveve; onemust eXerc e caution
when nemreting the reujs as the nuneric data for
this analysiswere generated in a |inited qua 1itative/ n
tePretatjve manner

(Oneway ofmakmng themethod more mohust wou H
be 0 calprat or hencimark He scoring process by
cross checking with a nunher of experienced L
leagues fram the Pro8ramm e desig€n tean whowaould act
as pndependent judg€esd A group ofup 1 five experi
enced colleagueb!® would he asked © indePendently
analyse and score the MI()-PI() contriputions across
the 16 modules usng the dualitative; nePretative
techn flue outlined n this Paper ( Itmay be the case
that the numper of indePendent judges shoul be kepPt
oben hut mijtially a goup of up 1© five experienced
co]leagues would he usecb .

Each analystwould Produce an individual Master
Matrix ‘The numergc vajues in the Tot] Contribution
colunns would then he disPlayed as consensus vajues
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across the fveMasterMatrices 10 derjve a singk set of
MIO-PILO contripution scores [f a]] analysts agree that
a given MI () supports a specific PL() then confidence
n hatMIO PLO ocontripution s higy; n cases where
judges do not agree discusspn would take Phce 1O 1
dentfy the reason pr the difference of opmon and re
solve it hefore progressng [f agreement cannot he
reached themodule desi&€n team would be the final ar
biers n this Process

(nce a oonsends S reached the Pro€ramme
PLOswoull hen he grabhed against his set of MLO-
PLO scores as hefore The resulting graPhs wou l illus
rate amore representatve setofM[()-PL() Pofiles

If necessary the ndepend ent scoring process could
be repeated a nunher of tines using different groups of
assesors fam the progranme desgn tean with a con
sensus he ng ohtajned across assessor grouP s 1o reach a
stahle set of MI()-PI() contrjpution scores Prior ©
graph ng the results

A retrospective assessment of MI() PL() alBment
can he carriegd out by questpnnaires admimnisered ©
the students on the pro€ranme at the end of each se
meser These results can he canpared t0 the staff e
vauation of MI() PLO ali@ment

4 Sunmary

A mapp ng approach t0 he assessment of the de
sgn of an V[Sc Prograim € jn A ssistive Technology has
been described mn this Paper An analysis of the Pra
granme was carried out by mapping the MI s of alljg
modules of the prog€amme © the overr[[PI (s A dual
fative techn due sinijar to gist analysit® was used ©
resolve anyY MLO-PI() mapping anp Buities

The analysis of e MSc Pro€ramme desi€n was
taken a stage furtyer by graphing he PIs aginst he
individua]MI()s and a]so 8raphing the ML) contribu
tons across modules and across P[()s This Povided
potentia]ly usefu] ol for analyss of he desn of fe
MSc Programm ¢

To mmprove the results of s analys;s amehod of
makmng the scorpng process more ropust was proposed
in which a tean of five experjenced jpdg€eswould inde
pPendent]y analyse and score the MI()-PI() contripu
tion§ with a consensus heng ohaamned across the five
judges © derive a single set of MI()-PI() contrputpn
scores ‘Thismethod will be mPlemented and ested in

future wor

The approach t0 learmnmng outcane analysis de
scrihed m this Paper provgdes a visualsatpn too] that
alpws the programme designer 0 quekly identfy pro
gramme design psues The approach appears t0 pe
pran isin.g at Jeastas a usefu] quality assurance t00] i
assessing the desig€n of an acadam ic programme
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