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4 o & Y The Purpose B & B

The ContEXt The PrOblem This poster showcases some enablers of student data analytics : : L y :

C : : : . . : " involves analysis of existing institutional data collected from
Postsecondary institutions collect information from their and the insights thereby obtained from four projects within the . L : :

. : : : : : _ . . : ) . ) students in a postsecondary institution. It can include two pairs
students via registration, the learning management system, and Data governance and the capacity for data analysis can limit the Faculty of Applied Science and Engineering, University of of data analvtics:
student surveys. These secondary data provide rich information use of these data for institutional improvement and research Toronto. These enablers and insights can help enhance yness : ; :
: C L : . * Academic / institutional analytics, and learning analytics;

about student experiences and outcomes. purposes. institutional practice and scholarship on postsecondary student

/ K / &xperiences. / & Descriptive analytics, and predictive analytics /

p N p N = Project #3. N g Project #4. -

- Project #1. - Project #2. R

NSSE-based data linking and analysis MUl dat i 11-year enrolment and academic data Analysis of application and admission data
€ y . y y y y g analysis . ~ for graduate engineering programs
Team leaders: Prof. Greg Evans and Dr. Qin Liu Team leaders: Prof. Greg Evans and Dr. Qin Liu Team leaders: Profs. Ariel Chan and Graeme Norval Team leaders:
Profs. Aimy Bazylak and Jason Bazylak, & Dr. Najme Kishani Farahani

Data Sources: 2017 and 2020 National Survey of Student Engagement (NSSE) Data Sources: Data Sources:

data linked to Co-curricular Record, retention and graduation, and academic e Seven years of Engineering Welcome Survey data (2016 to 2023, samples Enrolment and academic records of 11,227 engineering students who graduated Data Sources: S . "

. Y -

performance data. ranging from 510 to 1048 students) between 2012 and 2022. Undergraduate stu}denti reglstratlon and academlc. per F)rmance (2006-2021)

. . . o -

S los: 341 fi r 4310 sen r 5017 datal- and 371 e Nine years of First-Year Exit Survey data (2013 to 2023, except 2021, samples Graduate students’ application, admission, and registration data (2011-2021)

amples: Irst-year students an senior students ( ata); an ranging from 154 to 363 students) , . . e Degrees awarded to graduate and undergraduate students (2011-2021)
first- tudents and 231 senior students (2020 dat sing Data elements include course / program enrolment, co-op completion, minor

irst-year students an senior students ( ata) .

e Fouryears of Graduating Student Survey data (2017 to 2021, except 2020, and certificate completion, cumulative GPAs, and grades of math courses. . . "
Data Elements: samples ranging from 165 to 251 students) Purpose: To investigate the transition between undergraduate and graduate
T programs in engineering, and the graduate admission processes.

e 10 Engagement indicators . _ . _ . _ . _ .

e Time spent on co-curricular activities, work, family care, and commuting Topics in Survey Questions: Sankey diagram illustrating the flows of englneerlng students between engineering

e Participation in high-impact practice e Student support and services programs from admission to graduation Acceptance rate across the Faculty, by gender and residential status

e Learning outcome indicators: perceived gains, CGPAs, 2"%-year retention, and e Academic pathways
graduation e Competency development 80%

e Highlights and challenges in student experience o
Research Question: What personas can be identified from student data that e Student demographics and background o
o . . a
measure students’ curricular and co-/extra-curricular experiences? =
. o o . . . . . H - . ) SO%
Four personas identified from k-means cluster analysis: Highlights in Student Experience - ghagenqew ?(:udznt Experiences: :
- : : Y First-year students cademic vvorkioa S a0
Highly Engaged; Moderately Engaged; Externally Engaged; Disengaged “How would you describe the academic Z
(2017 first-year student data) "How important for you was it to feel a sense of commitments (i.e., time spent in class, doing 2 30%
Highly Engaged (C1 17%) Moderately Engaged (C2 39%) Externally Engaged (C4 6%) Dis-engaged (C3 38%) community within engineering during your first homework, and studying) you had during your E
year?“ (FY Exit Survey) first year of studies?” (First-Year Exit Survey) =
Higher-order learning 1 [ e . | BES 1 L2 : L2 o 200
Reflective & integrative learning s - | kN 1 B 8 4120 90% 1 000/0 % % - 8% . - % -
Learning strategies - [ PR . | kA 1 1.3 1 4128 80% 0%
Quantitative reasoning [ pRE . I3.1 1 B3 8 4,120 70% \/—/\‘ BOE/" 31% 42°%, 33% 26% 30% 31% . 1i0%4
. . Collfabore.ltive learning - | B ] | Kl 1 | j 120 60% gg{;: 41%, 32%
Dlsméii??ﬁiﬁ?fiiﬁ?ﬁiﬁ3 22,3 : 4,1|.3'4 : 1'2-- 2,3 : 14,21= igz igzj" 0%
e i ﬁ M : - : o S ° o . . . s B%  M% o se% 0% sy 0% gy 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
upportive Environment A [ PR . 3.1) . 1) 1 1.2 . ’ —————s ° 20% 1 - b .
Hsc’uzfsmntonpaidwork- g | - ‘0 - I o | 133., 10% N o . —@— International women —@—Domestic women -—@=—International men -—@=—Domestic men
Hours spent on volunteer work W234 1 410 1 [ I 41 2015 2016 2017 2018 2019 2020 2022 0% === — — — — —
Hours spent on co-curricular activities 1 234 . 1,10 . 23 1 4,1 2014 2015 2016 2017 2018 2019 2020 2022
Total number of CCR a(j‘tivities 1 B3 1 1] - | 1 i1 | -.-Important or Very ImpDr‘tant - Ea5|ly Manageable Manageable SO u rce . C h a n et a I 2 O 2 3
ours spent on family care 44 1 A | 1 2, 1 41 o . . .
- _H_H?{g%slpenttioglguﬁing- 4I| y 4Il3 1 I_1.2,3 I 1 2.\4 ...ﬁgﬂ?ﬁ&ﬁ;,ﬂ?ponam Unmanageable B Overwhelmingly Unmanageable f (b ! ) { Adm|SS| on G en d er'EqUity In d ex
ettt Gatms 1n Drotoestonn S ﬁ ﬁ ] Transfer rates between engineering programs (except : : . : :
Perceived Gains in Professional Skills [ PN 3,1 i 4,128
R Gos Tl S - i 2 i L : o Insights Obtained: TrackOne) from admission to graduation (a ratio of the propor’non of one gendfer |d§nt|ty group who were ndmltted, and
I I I I . : : : : : the proportion of the same identify group who had applied)
5 2 a0 1 F s s o218 i s s A b i d s s o218 1d s e A sense of community is increasingly important to first-year engineering ELE (Elestrical Engineering) Sy o700
48% . . .
(2020 first-year student data) studen’Fs over the Years. | | | | LME (Mineral Engineering) I 11 . Across the engineering Faculty One program as an exception
Highly Engaged (C1 19%) Moderately Engaged (C4 34%) Externally Engaged (C2 6%) Dis-engaged (C3 41%) [ ) Managlng academlc Workload IS ad pe rS|Stent Cha”enge for englneerlng ESC (Engineering Science) o 309 - ECE. Ressarch-based rsssler degree
Higher-order learning - Bz E 3 E 10 . 4,10 b o F i
Retlotive & tograte o i | HE | a I students. MMS (Materials Science) | 2 s 25% :
Quantitativ.ereason%ng: l-3,4 |-1,3 : -.3 : 4,1,2= IND (Industrial Engineering} 429 124 14=
biscussion with bverse Oxners : - - by : : : : gy —— 42 J
—y , o , gy ] rom Engineering Welcome Survey data in 2018, 2019 and 2021 combined J/A\'/ P 13
Effect(i;e 1];i.3taching pract.ice- .-3,4 1 |.1,3 E I.3 - 4,1,2= CPE (Computer Engineering} ? 56% 1.1+ ./'__..-a‘.___‘_“‘ ",}'_# 124
Supportiv);oEf;:'ffszﬁfleir;: - 2,34 1,33 : 3,1 : 4,1%,21 - i . . . o [ N— “""«-. 1 —
. Hourstspent(])nlzaidworii 221- 22=l i I—3:4r1 i ?ll currEIutlnnnl A“ulysls CHE (Chemlcal Englneenng} _IS'I%EH} g S —— v 5 L .___.___._ _.«"ff.- \- '__.-'"--__‘ "_r__,-'.______.-
HOHFSSDthOHCO-Curﬂcularaﬁtivities: 234 %] | I 3.4 1 L2l N ¢ . . . CIV (Civil Engineering) m 15%, < T — *'“”“--_-_._'_un? "__r‘_._hn““ E 14 g ’
Hours spoton iy cre | 20 _ Z ] E— ] 8 Students’ perceptions of the engineering community o . B e
- tha]numner;)fCCRactiviFiegsI- G - 1 - — - 1] MEC (Mechanical Engineering) | gy 31% 91 | ™
D G o e —W I s j - ] - = Black/Indigenous Students = Students with disabilities = Women 84
PerceivedGainsinTechnicalgléilljlz: 3 |.2,3 : 4,1-I : 4,1-| G.d- wumen aﬂd Students Gﬂ.-"ru 1{}0;"6 2{]9;";) 30“,.-'"'0 400.."{:'- 5[]% BD% 8 74
3 2 -1 o 1 2 3 -3 -2 -1 o 1 2 3 -3 -2 1 o 1 2 3 -3 -2 -1 o 1 2 3 w 02 - - with disabilities were ®m Transfer-in rate m Transfer-out rate 64
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Insights Obtained: o - - sense of belonging o oz

+ Stud be cl d by their different levels of ith academi o and be accepted by : inad: — s —o— rey—
Students can be clustered by their different levels of engagement with academic o Insights Obtained:

: R R : 0. their peers. . : :
work, co-curricular activities, and activities outside school. P About 1/5 of engineering students (excluding TrackOne, undeclared students) : .. . o .

. Th o dictor f biective | . -0.6 : , Insights Obtained: Inequality exists in the admission outcomes for graduate-
These personas serve as a better predictor for subjective learning outcomes, o transfer to another program from the first year to the final year. Program transfer level engineering programs. The gap appears to be larger between international
such as perceived gains in competency development, than for objective learning " sense of belonging Acceptance from peers is part of their academic pathways during the engineering studies. . '
outcomes. such as GPAs and domestic students than between women and men.

) :

" e ik - . . Opportunities for student data analytics: Enrolment and academic Opportunities to student data analytics: Disaggregation analysis of
Opportunities for student data analytics: Linking survey and Opportunities for student data analytics: Multi-year survey data can PP . yues. =n licati dmissi d recistration dat ide insight
dmini ive d £f " be the relationshi . . . records can illustrate student pathways within the Faculty, and the application, admission, and registration data can provide Insights
administrative data otfers opportunities to probe the relationships reveal persistent patterns in student experiences and outcomes, and . . bout potential | litv and | ity | in the student admissi
between student exper d subiecti biective | - L L. . relationships between course / program enrolment patterns and about potential Inequality and Inequity Issues In the student admission
periences and subjective versus objective learning allow probing into matters specific to some minority students. .

outcomes. learning outcomes. outcomes.
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