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Executive summary

Aims:
This study explores how senior secondary school mathematics subject choice and results are related
to biology, chemistry, mathematics and physics pass liatése first year of university.

Data

The sample used for analysis comprises 16,436 school completers in their first year of a bachelor
degree in science, who undertook first year biology, chemistry, mathematics or physics subjects.
Twelve Australian umersities provided detailed data for this project, which focussed on the first
semester of 2015, 2016 or 2017. The participating universities include a mix of university groups,
states, and metropolitan/nommetropolitan areas.

Data relating to the type ahathematics completed in senior secondary school, the achievement in
these school subjects, and subsequent pass rates in first year science subjects were collected and
analysed as part of this project.

Key findings:

1 The majority of first year studentsregardless of the level of mathematics in senior
secondary schoet pass their first year biology, chemistry, mathematics, and physics
subjects. Subject pass rates are highest in biology (96% in the Group of Eight (Go8)
institutions in the sample; 88% in ngho8 institutions) and lowest in first year mathematics
(83% in Go8 institutions; 73% in r@©D8 institutions).

1 When it comes to passing first year mathematics and science subjeetsyelof
mathematics undertaken in senior secondary school countssbutoes Year 12
mathematicsperformanceln general, mong students who had undertaken General
Mathematics or higher level secondary mathematics at school:

0 Sudents who had undertaken General Mathematics had lower first year subject
pass rates thastudents who had undertaken more advanced mathematics subjects
(Mathematical Methods or Specialist Mathematics) in secondary school.

0o Sudents who were strong performers in Year 12 mathematics (irrespective of the
level of mathematics undertaken) have vérigh first year pass rates.

0 Sudents who were strong performers in General Mathematics achieve similar or
higher first year pass rates than students with weak performance in Mathematics
Methods or Specialist Mathematics.

o0 Multivariate modelling suggests than most disciplines and institution groups,
senior secondary mathematics background (measured by highest level of
mathematics undertaken and results) remainstatisticallysignificant influence on
first year subject outcomes after controlling forstudé s° secondary schooc
backgrounds, Australian Tertiary Admission Rank (ATAR) and other fatiers.
magnitude of the relationships anti¢ specific aspects of mathematizackground
that are related to increased or decreased likelihood of passinigy across
disciplines and institution groups.
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1 Studentswho enter university without having undertaken General Mathematics,
Mathematical Methods or Specialist Mathematicséniorsecondary schodiave a mix of
academic abilitiesThis group includedwdents who had undertaken EssentMathematics
(the lowestsenior secondarynathematics level in the Australian Curriculum) as well as
students with minimal or no senior secondary mathematieterestingly within this group,
virtually all of those whdave a very high ATAR pass their first year subjects.

1 The overall trends noted above are seen across the entire sample of universities in this
study. However, students enrolled in Go8 and +@o8 institutions differ in terms of
background characteristicand there are nuanced differences between these two groups in
the relationship between mathematical background and first year pass rates.

Futureexploration on this topic

This project focused on first year subject pass rates in selected disciplinggrfFasearch focusing

on student pathways beyond first yeatould be considered in order to further explore the extent to
which students with weak mathematics backgrounds are able to achieve strong passes in university
mathematics and science subjects ardgress to advanced study within their discipline. Case
studies would also permit aexploration of the types of academic suppocurrently provided by
universities, which may be mitigating the effects of entering university with a weak mathematics
background. Furthermore, while complex and potentially providing more nuance than necessary, a
study examining the actual grades of studs at university within science disciplines (rather than
pass/fail alone) and the relationship with secondary school outcomes could be considered in the
future.
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Introduction

This study explores the extent to which study of mathematics in senior secondary school is a
predictor of success in core mathematics and science subjects in the first year of university. The
studywascommissionedy the Australian Council of Deans of Science (ACDS) and conducted by the
Australian Council for Educational Research (ACER).

Background

The project was developed in the context of a decline ingmportion of senior secondary school
students takindhigherlevelmathematicssubjects Of those who do undertake mathematiics

schoo| there has been a move away from higher level subjects to lowerdebgicts(Kennedy et al
2014)Reasons for these changing patterns of partic
Australian Tertiary Admission Rank (ATARYyolling in lower levels of mathematics is perceived as a
means of gding better grades in high school mamaticsas well as allowing additional time to

focus on other ATAR subjects. Related to this, the lack of subject prerequisites for entry into many
university degree programsay have contributed to a perception that higher level mathematics is
not necessaryHine2016 2017 MANSW 2014, Pitt 201%lowever, he changing patterns of senior
secondary mathematics participatigotentially have implications for student performance at
university.

A limited number of Australian studies have examined performancesinyiar science subjects,

and they have yielded somewhat conflicting results regarding the association between performance

in the first year of university and participation and performance in different levels of mathematics in

Year 12For example, one sty of chemistry students at the University of Wollongong in 2010

found that kevel of high school mathematics was associated with the percentage of students passing

first year chemistrywith virtually all students who had undertaken the more advanced bajtool

mathematics subjects passindielauthors suggestedthate ven bor der |l ine perforn
[intermediate] Mathematics is more advantagedhan strong performance in General

Ma t h e meAtmistorsgét al, 2014).

In contrast, a subsequent study of chistry, physics and mathematics students at the University of

Sydney in 2013 found thathile completion ofhigher levels of mathematics in high schaals a

strong predictor of success in first year chemistry, pyaicd mathematics, high schomsultswere

also important. In particula@t this university; st udent s who achieve in the
of mathematics taken in high school can and often do outperform their peers who had studied a

higher level of maths at school but achieve alolwemand r esul t '2016)Ni chol as et a

Each of these studies was based on students attending one university, having completed high school
in that state, and only a limited number of disciplirvesre examined. Furthermore, the Australian
tertiary education setor has undergone rapid expansion in recent years, resulting in a greater
number of students from diverse backgroun@®shy, 2018)Consequently, it is not clear if these
earlierfindings aregeneralisablgéoday.

Aims

The aim othis study is to examingéhe extent to which the study of mathematics in senior secondary
school is a predictor of success in core mathematics and science subjects in the first year of
university, and to test whether previous research findings can be generalised across a wigeofran
Australian universities and a wider range of science disciplines.
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Mathematics subjects in senior secondary school are offered at a range of levels, and this study was
designed to explore the differencesuniversityoutcomes based on these levelsvasll as

participation in specific senior secondary science subj&atst yeauniversity pass rates were

examined in this studfor subjectsin the following disciplinesbhiology, chemistry, physics and
mathematics.

Specific research questioegploredin the analyses of this study are

1. Whatserior secondanschoolmathematics and science subjettadfirst yearscience
students undertakemrior to university enrolmerf

2. Does the level of mathematics subjects undertaken in senior secondary suidior
participation in a school science subject in the discipline hes@ an impact opassrates in
first year universitynathematics andcience subjects?

3. Do university first yeamathematics andcience subject pass rates differ depending on the
performanceof students in seniorecondary school mathematicsibjects?

Report Overview

This was an ambitious study, and the first attempt in Australia to collate the school subject choices
and achievement of science studerasid examine them alongside progresstbrough the initial
semester of a science degree across multiple universities located in a range of Btatasudy

recruited the participation of a sample of 12 Australian universities and the data collected covered
the university outcomes and schoolraevement of 16,436 students.

TheMethodologysection of this report provides detail relating to the approach in data collection for
this study and examines the sample achieved in relation to the total population in Australian
universities.Subsequentlyeach of the above research questions is addressed in a separate section.
An additional section provides further examination of students Wather level mathematics. The
report concludes with a discussion of the results, examining these outcomes iomet@prior

studies in this area and identifying potential areas of future research.
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Methodology
This project involved the collection and analysis of studem¢l data from a sample of Australian
universities.

The target population for the studyomprisedstudentsenrolled in Australian public universities
who hadthe following characteristics:

1 Domestic undergraduate

1 Commenced a Bachelor of Science or equivalent degree in Semester 1 of 2015, 2016, 2017

1 Participated in one or more biology, chemistriaygics or mathematics first year subject in
their commencing semester

9 Basis for admission to university wasstraliansenior secondary school education

1 Year left school was 2014, 2015 or 2016

T nformation on the st udent sceésulgeets(ifany),sshjeat ondar y
result(s) and ATARas available

Sampling comprised three stages:

1. Universities:Aconvenience samplef universities was selected. The universities were
selected to include all university groups and a range of stateselh@svmainland state
capitals and regional areas.
2. First year subjectswithin each participating university, first year, first semester subjects in
biology, chemistry, mathematics and physics were selected. All4=tey subjects were
i ncl ude ahu pb’uts u‘bcjaetct s desi gne dequisitesonaskuemedu p f or
knowledge were excluded.
3. Students:All students within each participating university who fit the population criteria
were included in the sample.

Data collection occurred in thigrst half of 2019nd involved two stages. First, universities were
requested to provide a list of ahtry-level biology, chemistry, mathematics and physigbjects

which had been available to Bachelor of Science (or equivalent) stuithethies first @mester of

2015, 2016 and 201From these listsan ACDSvorking groupidentified inscope subjects.

Universities were themequestedto provideinformation from their administrative records all in-
scopestudents.Requested informatioicluded informaion on senior secondary mathematics and
science subject participation and results, ATAR scores, and the outcomes of first year science and
mathematics subjects.

Data checks were conducted, and a small number of dhsg¢svere identified as oubf-scopewere
excluded from analysis. These included students who completed Year 12 overseas, students who left
school before 2014, students who commenced their BSc or equivalent degree after 2017, and
students in a small number bfchelordegrees which were idetfted as out of scope by the ACDS.

Variables

Senior secondary mathematics participation
The Australian Curriculum identifiésur levels of mathematics senior secondary school in
Australia

1. Essential Mathemati¢svhichprovides preparation fopostschool options of employment
and further training
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2. GeneraMathematics which isdesigned for students whose future TAFE, university or
employment pathways do not require a knowledge of calculus

3. Mathematical Methodswhich includes calculus anddissgned for students whose future
tertiary pathways may involve mathematics and statistics and their applications across a
range of disciplines

4. Specialist Mathemati¢cavhichbuilds upon and deepens ideas presenteiiathematical
Methods, and islesigned aa pathway for tertiary courses requiriragspecialised
mathematical knowledge base such as engineeringthaghysicakciencs (ACARAN.d).

Howeverwhen the students in this project were in senior secondary sglstates and territories
were atdifferent stages in the phasing in of the Australian Curriculum. The names of senior
secondary subjects diffed across states and territories and across years in some states and
territories. A necessary component of this study invaltke mappingof senor secondary maths
subject levelacross states and territorieBased upon the framework of the Australian Curriculum,
subjectswere groupedinto four levels ofncreasing difficultyAppendixXTable4).

Whil e universities held i nimatnemaidssulgeots abthelevdlafdent s’
General Mathematics and above amy universities did not hold information on participation in

subjects equating tthe lowest level Essential Mathemati¢sConsequently, the following

categoriesvere usedo measure highest level of mathematics undertaken in senior secondary

school:

1. No General Mathematicsno Mathematical Methods, and no Specialist Mathematics
2. GenerdMathematics

3. Mathematical Methods

4. Specialist Mathematics

The first category includes persons who studied Essential Mathematics, as well as those who did not
undertake mathematics in senior secondary school.

A student may undertake mathematics subjectsrare than one level when in senior secondary
school. Of particular note, students undertaking Specialist Mathematics (the highest level of
mathematics) must also undertake Mathematical Methods (i.e. the second highest level). Unless
otherwise specified, ntaematics level in this report refers to theghestlevel of mathematics
completed in senior secondary schobherefore, the Specialist Mathematics category refers to
students who undertook Mathematical Methods as well as Specialist Mathematics, wile th
Mathematical Methods category refers to students who undertook Mathematical Methods but not
Specialist Mathematics.

Performance in senior secondary subjects

Senior secondary school subjects are scored differently in different states. Because this was a
national study, spanning five different jurisdictiortsyasnecessary to equate senior secondary
results Tertiary admissions centrg§ ACshave had to address the issue of how to compare subject
results fairly because students apply for universitiasstates other than where they completed
secondary schooConsequently, Australasian Conference of Tertiary Admissions Centres has
developed systems of subject result mapping that allow each TAC to map subject results for
interstate applicants to the lo¢aystem As suchthis concordancdas been sed in this studyo
classifys t u d senior secondary subject resuitgo four bands yery high, high, sound, low/very
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low)), as well ast ast adideAs alodadad abdye anyuniversities were
unable to provide subject results for the lowest level of secondary mathematics (Essential
Mathematics)In one of the twelve universities in the sample, data on senior secorsdaugol
subject results could not be equated.

Overall seniosecondary performance

The Australian Tertiary Admission RaAKARIis used as an indication of overall performance in

senior secondary schodVhile ATAR is used as a basis for entry to university for many students,

universities also admit students villexnative entry arrangements and universities do not always

report ATARs for the | atter group. The ‘no ATAR’
university was unable to supply an ATAR to the research team.

Performance in first yeamiversty subjects

Students enrolled in first year, first semester subjects in the fields of biology, chemistry,

mathematics and physics were the focus of this study. As noted above, specific subjects for inclusion
in the data collection were identified by theC®S working group on this study. Witkaxch of the

chosen science subjects, participating universities provided the research team with information

about studentoutcomes{ Wi t hdr ew’ ,or* ‘SEailll " i n* Rdaes'process of ¢
completionsth us not J Batadrommstudeatsiwho withdrew (meaning that they left the
subject in the early part of semester before the university census date closed) or who were marked
in the fourth category were not included in the study. Data for subjectsaah discipline, and across

the three years of the collection period were aggregated for the purpose of analysis. For each of the
four science disciplines, this enabled analysis of a dichotomous outcome for student®ass or

Fail?

Sample foanalysis

The samplaised for analysisomprisesl6,43 bachelorlevel students whaindertookselected first

year biology, chemistry, mathematies physics subjectat one of12 Australian universitieis

2015, 2016 or 201 ablel compares the sample with th&ustralianDe par t ment of Educ a
Higher Education Statistics Collection (HESC) data on student enrolmentgCDBesample size

(16,43) isjust under 20% othe population ofdomestic undergraduatbachelor studentsn the

natural and physical sciencesmmencing affable A institutions between 2015 and 20br 40% of

commencing domestic undergraduates in the natural and physical sciences attenditi®) the

universitieswhich were includedn the ACDSample.

! The majority of students completed one subject in a discipline in the first semester they first enrolled in that
discipline. However, a small proportion of students completed more than one subject within a discipline in

their first semester (6% of biology students and less than 1% of chemistry, mathematics and physics students).
Four dichotomous variables were gentyd to measure results in the four disciplines (passed at least one
subject within a specified discipline; failed all subjects within a specified discipline).
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Tablel Sample size, compared with administrative data dmmesticcommencing, undergraduate, bachelor students in
natural and physical sciences, 2eAG17

Number ofstudents ACDS Sample representgtlvenes
(as a% of total population)
Universit All Table A Institutions in ACDS study All Table A Institutions in
type y universities ACDS sample sample universities sample
P (HESC data) (HESC data) (ACDS data) (HESC data) (HESC data)
Go8 40,806 19,981 8,816 21.6 44.1
Other 48,085 21,134 7,620 15.8 36.1
Total 88,891 41,115 16,436 18.5 40.0

Source: Department of EducatiorHigher Education Statistics Data Cube (uCumeesse@®6 June 2019
from http://highereducationstatistics.education.gov.au/

The universities in the sampleere selected to include a mix of university groups, states, and
metropolitan/non-metropolitan areas. Thegomprisedthree Group of Eight (Go8) institutions and
nine nonrGo8 institutionsThe HES@ata on student enrolmentBom 2015 to 2017showsthat 46%

of commencing, domestic, undergraduate students in the natural and physical sciences atéended
Go8 irstitution. This is very similar to tHdESC data on th@roportion of studets in the sampled
universities who attended a Go8 instituti¢#9%) The ACDS sample, which is restricted to first year
students who enrolled in specific subjects in four disciplines, does not haveta-ame
correspondence with the HESC data. Neverthelessughly similar proportion of students in the
ACDS sample attdeda Go8 institution54%)

Table2 reportsthe ACDSample size by discipline. Of the 16&48udents

1 10,599students (&% of the sample) were spread across 27 first year biology subjects

1 11,092students (8% of the sample) we spread across 25 first year chemistry subjects

1 7,629students (46% of the sample) were spread across 34 first year mathematics subjects
1 5,460students (33% of the sample) were spread ac&&é§irst year physics subjects

Table2 Sample size, by university group and first year discipline area

University group |  Biology | Chemistry | Mathematics |  Physics | Total
Numberof students
Group of Eight 5,742 5,632 4,323 2,712 8,816
Other 4,857 5,460 3,306 2,748 7,620
Total 10,599 11,092 7,629 5,460 16,436
Column per cent
Group of Eight 54.2 50.8 56.7 49.7 53.6
Other 45.8 49.2 43.3 50.3 46.4
Total 100.0 100.0 100.0 100.0 100.0
Per cent of university group
Group of Eight 65.1 63.9 49.0 30.8 100.0
Other 63.7 71.7 43.4 36.1 100.0
Total 64.5 67.5 46.4 33.2 100.0

Notes: Based on students whimdertooka subject in biology, chemistry, physics or mathematics
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Approach to Analysis

For this study, the three years of data collected (first semester 201% &0d 2017)were merged

into one datasetAnalysis of results throughout the report are presensegharately foistudents

enrolled in universities that are part of the Group of Eight (Go8) and those who are enrolled in other
uni versiti esGo(8"' 0t.h efdrleuildingtlissimaraporting of this study is due to

the substantial overall share of science students in Go8 institutions (these eight universities account
for nearly half of all commencing undergraduates in natural and physical science disciptiess);

two groups of institutions have different patterns in terms of admission of students (Go8 institutions
tend to be more selective and therefore admit students withawerage higher prior achievement)
which is important to this study; and in the imitianalyses for this project, there were differences
between student outcomes at the Go8 and RG8 universities in the sample that the research

team felt warranted a separate line of reporting.

Crosstabulations are used to describe the senior secondatyool mathematics and science

subjects that first year mathematics and science students had undertaken prior to university
enrolment; and to explore whether the level of mathematics undertaken in senior secondary school
and/or the performance of students these subjectarerelated to first year university subject pass
rates. |t is thesebivariateanalyses which form thiacus of theresults sectiosof this report.

In addition, logistic regression analyses were carried out to explore whether the effects of
mathematics background on first year outcomes remain significant after controlling for various
background characteristics. Eight separate models were built uspgse logistic regression
procedures: one for each combination for university type (Go8 and®o8) and discipline (biology,
chemistry, mathematics and physics). In each case, the outcome modelled was passing a first year
subject in the relevant disciple. Independent or predictor ariablesconsidered for inclusion in the
models included mathematics background (measured by highest senior secondary mathematics level
and result$), science background (measured by participation in a senior secondarytsatijee
corresponding science discipline and resijtsverall school achievement (measured by ATAR), and
other control variables (university, year commenced degree, and gender).

The logistic regression results are reported as odds réfash of the idependent or predictor
variables used in this study are categorical, and each of these variables has one category denoted as
a reference or base categor@dds ratiogor categorical variablesan be interpreted as follows:

2 Mathematics background was measured by the following 10 categories: no Generalist Mathenaatics/n
Mathematical Methods/no Specialist Mathematics; General Mathematics (low/very low achievement);
General Mathematics (sound achievement); General Mathematics (high/very high achievement);
Mathematical Methods (low/very low achievement); Mathematical Maedlsqsound achievement);

Mathematical Methods (high/very high achievement); Specialist Mathematics (low/very low achievement);
Specialist Mathematics (sound achievement); and Specialist Mathematics (high/very high achievement).
Because of the distributionfetudents in various disciplines at Go8 and w8 institutions, sometimes there
were no students in particular categories, or categories had to be combined due to low numbers of students.

% In the models for first year biology, chemistry and physidense background was measured by the

following four categories: no participation in a senior secondary science subject in the corresponding
discipline; low/very low achievement in the science subject; sound achievement in the science subject; or
high/veryhigh achievement in the science subject. Again, it was sometimes necessary to collapse categories
for particular analyses.
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An odds ratio of onél)indicatesthat the likelihood of passing a first year subjéstsimilar
for students witha specificcharacteristiand students in the reference category.

An odds ratiggreater than one indicates a higher likelihoodpafssing a first year subjefctr
studentswith a specificcharacteristic relative to students in the reference category. For
example, an odds ratio of@ indicatestwice theoddsof passing

An odds ratio less than one indicates a decreased likelihopasgingFor example, an odds
ratio of 0.50 indicates 0.8 times (or one half) the likelihood of a student with a particular
characteristic passinglative to the odds fostudents in the reference category.

The further an odds ratio is away from one, the greater the increase or decrease in th
likelihood of passindl'aking the previous example, an odds ratio of 0.50 indicated half the
likelihood of passing. In contrast, an odds ratio of 0.25 suggests thatide of students
with a specified characteristic passing are 75 per cent less tleadts for students in the
reference category.
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What senior secondary school mathematics and science subjects ha

first year science students undertakemor to university enrolmer

The mathematics and science backgrounds of first year students in each discipline are shown in
Table3. In terms of the mathematics backgrounds of students:

1 Within each university discipline, the most common highest letalathematics that had
been undertaken when the students were in senior secondary school was Mathematical
Methods (the second highest level of senior secondary mathematics) (around 50%b of fi
year biology and chemistry students, 45% of mathematics students, and 41% of physics
students).

1 The next most common subject was General Mathemdtidewer level of secondary school
mathematics)r Specialist Mathematigshe highest level of secomady school mathematics)
—depending on the discipline. For both biology and chemistry nearly 20% of students had
undertaken General Mathematics, while for mathematics and physics, just over 30% of the
cohort had completed Specialist Mathematics.

1 Between 1% and 15% of students in each discipline had not undert@eneral
Mathematics Mathematical Methods or Specialist Mathematiesenior secondary school.

The data collected also explored the extent to which students undertaksupject in the various

science disciplirehadalso underaken asubjectin the corresponding disciplina senior secondary
school. Students enrolled in first year chemistry were most likely to have com@etatject in the
corresponding discipline (chemistiy) senior secndary school (71%), and two thirds of first year
biology students had also undertaken senior school biology. For those undertaking first year physics,
fewer than half had also completed physics in Year 12 (48%).

Table3 First year university students, by discipline and selected senior secondary subjects and university group

. Senior secondary mathematics (Highest level) Sen_|or s_eco_nd_a rgmence
First year subject in discipline area
el AL or General Mathematical Specialist

area Essential . . Yes No
. Mathematics  Methods Mathematics
Mathematics

Number
Biology 1,458 2,105 5,419 1,616 7,010 3,589
Chemistry 1,581 2,001 5,495 2,014 7,858 3,234
Mathematics 834 947 3,402 2,444 - -
Physics 809 695 2,240 1,715 2,635 2,825

Percent
Biology 13.8 19.9 51.1 15.2 66.1 33.9
Chemistry 14.3 18.0 49.5 18.2 70.8 29.2
Mathematics 10.9 12.4 44.6 32.0 - -
Physics 14.8 12.7 41.0 31.4 48.3 51.7

Note: Based on studesatvho undertooka first year subject in the specifieliscipline area.

The highest level of senior secondary mathematics undertaken varied by the type of university
attended Figurel; see alsddppendixTable5 - Table8). Our focudn this sectioris on students who
had undertaken General Mathematics, Mathematical Methods or Specialist Mathenfsiicients
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who had not undertaken any of these mathematics subjects irosesgicondary school will be
examined later in the report.

Across all disciplines, first year students at Go8 universities were more likely than students at other
universities to have studied higher level mathematics when in senior secondary schookrigiter

were largest for first year physics: 94% of physics students at Go8 institutions had studied
Mathematical Methods or Specialist Mathematics at school, compared with 51% of physics students
at other universities. Differences were smallest for firshiymathematics (82%f Go8 mathematics
students compared with70%of mathematics students at other universitjes
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Figurel Highest levebdf senior secondary mathematics undertaken by first year university studenisjvgysity discipline
and university type
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Does the level of mathematics undertaken in senior secondary school

have an impact on pass rates in first year university science s@bjects

This sectiorexploresthe relationship between first year subject penfisance and participation in
senior secondary mathematics and science subjéaseach discipline areauslents in Go8
institutions have highefirst yearpass rates than students in other institutiofiigure2; see also
AppendixTable9 to Tablel2). Pass rates are highest in first year biology (96% in Go8 institutions;
88% in noAGO8 institutions) and lowest in first year mathematics (83% in Go8 institutions; 73% in
non-Go8 institutions).
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Figure2 Proportion of studergtpassing first year subjects, by university discipline area and university type

The relationship between the highest level of mathematics undertaken in senior secondary school
and first year pass rates differs between Go8 institutions and@o8 institutons (Figure3; see also
AppendixTable9 to Tablel12). Again, our focus in this section is on studenho had undertaken
GeneraMathematics or higher level mathematics in senior secondary scAbbbth Go8and nor
Go8institutions, those who hadndertaken Specialist Mathematics had the highest pass rates in
first year chemistry, mathematics and physics, while those whose highest level of school
mathematics was Mathematical Methods halightly higheipass ratsin first year biology.

In generd students whose highest level e¢hoolmathematics was General Mathematics Hader
first year subjecpass atesthan studenswhose highest level of school mathematics was
Mathematical Methods or Specialist Mathematid$ie one exception wdsst yearmathematics
students at Go#nstitutions, wherethosewhose highest level of school mathematicasw
Mathematical Methods had the lowest pasge (Figure3). Further investigations were conducted
to understand this apparent anomaly

Students may undertakeore than one mathematics subject in senior secondary school. For
example, Specialist Mathematics can only be taken in conjunction with Mathematical Methods.
Figure3 referred to thehighest levebf mathematics undertieen in senior secondary scho@hen

Page [11



all students who haundertaken a specific level of mathematére exanined, the pass rates for first
year mathematicstudentsat Go8 institutionsvere lowest for those who hadndertakenGeneral
Mathematics (82%) or Mathematical Metho(&3%)in school, and highest for those who had
undertakenSpecialist Mathematics (87%6jigure4; see alscAppendixTablell). For first year
students in biology, chemistry and physiasd norGo8 mahematics studentghe same broad
patterns shown irFigure3 (for highest level of secondary mathematigsdertaken are also evident
when all students who had particifd in a specified school mathematics level are examiféglfe

4; see also Appendikable9 to Tablel2).
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Having studied a science subject in a corresponding discipline in senior secondary school is also
related to success in first year biology and chemistry, but not first year phifaigsd5; see also
AppendixTable9 to Tablel2).
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Do university firstgar science subject pass rates differ depending on
the performance of students in senior secondary school mathematics

and science subjecs

This sectiorexamiresthe association between senior secondary mathematics results and first year
subject pass rate§his includes an examination of whether students with borderline performance in
advanced mathematics subjects in high school have higher or lower pass rates than students with
higher performance iftseneral Mathematic€Each science discipline in the syud explored

separately in the analyses below.

First year biology

First year biology pass rates, broken down by Yeandthematics and biologsubjectsand results
are shown irFigure6 (see alsdAppendiXTablel8). Year 12 mathematics refers to the highest level
of mathematics undertaken in senior secondary school.

Bivariate results
1 Among students at Go8 institutions, first year biology pass ratesexsehigh for all
secondary mathematics levels and achievement bands. Virtually all students who were in
the highest attainment band in Mathematical Methods or Specialist Math@Em@assed
first year biologyThe lowest pass rates were for students wstlund performance in
General Mathematics (91%@)r weak(low or very lowperformance in Specialist
Mathematics (89%).

1 Among students at nofB08 universities, school mathematics performance is more strongly
related to biology pass rateBor example, fitsyear biology pass rates ranged from 79% of
those with low/very low achievement in Mathematical Methods to 99% of those with very
high achievement in Mathematical Methods. As in Go8 institutismgjally allnon-Go8
students who were in the highest attanent band in Mathematical Methods or Specialist
Mathematics passefirst year biologyPass rates werédower, however, foistudents with
soundto weak performance in General Mathematics {78%) or weak performance in
Mathematical Methods (79%).

1 High abieving students in Year 12 General Mathematics have first year biology pass rates
that are similar to or higher than low achieving students in higher level Year 12 mathematics
subjects. At Go8 universities, students who had performed strongly in GenathéMatics
(Very highand Hghachievement bands) had similar or higher first year biology pass rates
than those with lower achievement in higher level Year 12 mathematics subjeeid/gry
Low in Mathematical Methods or&ind Low Very Lowin Specialist Mthematics). At non
Go8 universities, students who achieveeryHigh'Highin General Mathematics had similar
or higher first year biology pass rates than those who achievedd@Low/Very Low in
Mathematical Methods or ldhVSound/Low/Very Low in Specialist Mathematics.

1 Students with sound achievement or higher in Mathematical Methods had first year biology
pass rates which were similar to thosesbiidentswho had corresponding achievement
levels in senior secondary biolady contrast, studets with a sound achievement in

4 The results for Go8 first year biology students who had weak performance in General Mathematics are not
reported as very few studes were in this categoryTablel4).
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General Mathematics hafirst year biology pass rateghich were lower than students with
sound achievement in senior secondaiglogy.
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Figure6 First year biology pass rates, lighestYear 12nathematics level and results

More detailed breakdowns of first year biology pass rates are available in Appebtiy22to Table
23 (Go8 institutions) and Appendikable 24 to Table 25 (non-Go8 institutions). These include a
consideration of ATAR as well as senior secondary subjects.

Multivariate results

Logistic regression models were also developedrder toexaminefirst year biology pass rase As
described in the Methodology section, these analyses explored university pass ratdation to
mathematical background (measured by highest level of senior secondary mathematics undertaken
and associated results) after taking into account studebenior secondary biology background
(measured by participation and resultgyerall senior secondary achievement (measured by ATAR)
and controlling for gender, university and the year of university commencement

The output of this analysisis discudsei n t er ms o-fwheeehby the preditted likelthood o '
of a student passing their first year science subject is calculatied controlling for a range of
characteristicsThe results relating to the influence of mathematical backgrousd thegroup of
students with sound performance in Mathematical Methods as a reference group for comparing the
likelihood of passing university science subjects.ovagall outcomes of this modelliraye discussed
below, while the detailecbdds ratio estimatesra provided inAppendixTable38.

Overall, the logistic regression models for exploring first year biology pass rates confirm the outcomes
identified in the bivariate aalysis described above. However, thisre sophisticate@nalysis allows
for some further nuance in understanding and substantiatingéhleroadindings.

The most telling outcome from the logistic regression is tbtatdents who had studied senior
seconday biology were more likely than those with no biology to pass first year university biology
when othervariables in the mods were controlled for. In addition, there was a positive association
with achievement in secondary school biology and likelihdigobssing first year biology at university
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—this was the case in both Go8 and rRG08 universities. Specifically, those students with high or very
high secondary school marks in biology were two to three times more likely to pass university first
year bidogy than those who had not studied senior secondary school biology. Even those with sound
biology scores in secondary school were up to two times more likely to pass first year biology than
those with no biology in secondary school.

In both Go8 and nowa institutions, mathematical background remained statistically signifiaant
a predictor of first year performance in biologiter controlling for the other variableslowever, like
the bivariate analyses, the logistic regression did reveal some diffesametween these two types of
institutions.

In the nonrGo8 institutions, the logistic regression showed a relatively consistent pattern whereby the
higher the secondary mathematics achievement, the higher the odds of passing first year biology
regardles of the type of senior school mathematics undertaken. For exampleGuéhstudents with

high or very high General Mathematics performance were one and a half times more likely to pass
first year biology than students with sound Mathematical Methods penfince. Importantly, within

the Mathematical Methods student group, those students with high or very high achievement were
more than twice as liddy to pass first year biology #sose with sound achievement in this school
subject.

In Go8 institutions, tis pattern was not asvident—an outcome that isinsurprising given the very

high pass rates for first year biology in these instituti¢as highlighted earlierfor the Go8s,the
strongest findings for the first year biology pass rates were confirmation that those students with
sound, low or very low achievement in General Mathematics were less likely to pass than those with
sound Mathematical Methods achievemeromewhat conter-intuitively, those with sound or
higher achievement in Specialist Mathematics were also less likely than students with sound
achievement in Mathematical Methods to pass first year biolafgo8 institutions although again

this findingneeds to be seagainst a background of very high first year biology pass rates across all
mathematical backgroundst Go8 institutions

First year chemistry

Bivariate results
First year chemistry pass ratédsoken down by Year 12 mathematics and chemistry subjects and
results, are shown iigure7 (see alscAppendixTablel9).

1 Among students at both Go8 and n@08 institutions, first year chemistry pass rates are
associated with both senior secondary mathematics level and achievement band

1 Within each school mathematics achievement 8astudents who had undertaken
Mathematical Methods or Specialist Mathematics in secondary school had higher first year
chemistry pass rates than students who had only undertaken General Mathematics.

1 Within each school mathematics level, pass rates hgwesitive association with Year 12
mathematics achievement.

1 Of the students who had undertaken Mathematical Methods or Specialist Mathematics in
secondary school, virtually all who attained the highest achievement band (Go8 and non
Go8 institutions) or th second highest achievement band (Go8 institutions only) passed first
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year chemistry. In contrast, the lowest pass rates were for those who had received
sound/low/very low achievement faBeneral Mathematics (6894 %}.

9 Students who had performed strgty (\ery HighVHigh) in General Mathematics while at
school had similar or higher first year chemistry pass rates than those who had undertaken
Mathematics Methods or Specialist Mathematics but attained lower grades/{iery Low
for those attending &o8university; und/Low/Very Low for those attending a no#o8
university).

9 Students with sound achievement or higher in Mathematical Methods had first year
chemistry pass rates which were similar to those of students who had corresponding
achievementévels in senior secondary chemistry.
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Figure? First year chemistry pass rates, lidjghestYear 12 mathematics level and results

More detailed breakdowns of first year chemistry pass rates are available in Appeadule?6 to
Table27 (Go8 institutions) and Appendbable28to Table29 (non-Go8 institutions). These include a
consideration of ATAR as well as senior secondary subjects.

Multivariate results

The results of logistic regression modelliing first year chemistry outcomes help to confirm the
bivariate outcomes described abowaéter controlling for a range of factors including ATAR, gender,
university and commencement yeddverall, these resulishowed first year chemistry pass rates are
related mathematical backgroundhese results are discussed further below, while dles ratio
estimates are provided iAppendixXTable39.

® The results for GOS8 first year chemistry students with low/very low achievement in General Mathematics are
not reported as very few students were in this categoralflel5).
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The overalpattern shown in theoutput from the logistic regression fdirst yearchemistrypass rates

is similar for both Go8 and ne@08 institutions. The largest odd ratios produced from this analysis
relate tothe link between performance in senior secondary school chemistry and first year chemistry
pass rates. Students with high or very high senior secondary chemistry achievement were between
two (Go8 institutions) and three and a half (rR@wo8s)times more lkely to pass first year chemistry

than those with no senior secondary chemistity addition those in norGo8 institutions with sound
secondary school chemistry outcomes were about one and a half times more likely to pass first year
chemistrythan studens who had not completed senior school chemistry

For secondary school mathematics background and first year chemistry pass rates, the logistic
regression helped to confirm the general pattern described in the bivariate analysis: that
mathematical level haan impact on pass rates, and that achievement within the level further predicts
this outcome. Three statistically significant examples in the logistic regression output particularly
exemplify this finding. First, the models show that in Go8 institutishgjents with high or very high
General Mathematics achievement are about half as likely to pass first year chessiggents with

sound Mathematical Methods achievement. Second, in-G@8 institutions students with high or

very high Mathematical Métods achievement are about three times more likely to pass chemistry
than those with sound Mathematical Methods achievement. Third, in both Go8 andGoén
institutions, students with high or very high Specialist Mathematics achievement are about one and a
half times more likely tgass chemistry in first year than those with sound Mathematical Methods
marks in secondary school.

First year mathematics

Bivariate results
First year mathematics pass rategploredby Year 12 mathematics subjects and results, shown
in Figure8 (see alscAppendixTable20).

1 Overall, irst yearmathematics pass rates aassociated with both Year 12 mathematics
level and Year 12 mathematics achievement band. However, there are some differences
between Go8 and no08 institutions.

1 Among students at Go8 institutions, those with higher levelsobadary school
mathematics and those with higher mathematics achievemersichbol have higher pass
rates.Virtually all who had attained a very high achievement in Mathematical Methods or
Specialist Mathematics and 92% of those who attained very higlesanent in General
Mathematics passed first year mathematics. In contrast, the first year mathematics pass rate
was only 50% for those with low/very low performance in Mathematical Methods or sound
achievement in General Mathematfcs

1 Among students at neGo8 institutions, students who had undertaken Mathematical
Methods or Specialist Mathematics had higher first year mathematics pass rates than those
who had undertaken General Mathematics. School mathematics achievement band tended
to be positively relted to first year pass rates. However, among students who had

® The results for Go8 mathematics students with low/very low performance in Mathemieilods or

sound achievement in General Mathematics are based upon a small number of students and so should be
treated with caution Tablel6). No Go8 rathematics students in the sample haoM/Very Low achievement

in General Mathematics.
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undertaken Mathematical Methods and Specialist Mathematics, those with sound
achievement in school mathematics had lower pass rates than those who had low/very low
achievement in school mathenias. The lowest pass rates were for those who had sound
or low/very low achievement in General Mathematics (50% and 39%, respectively).

1 At Go8 institutions, studentwith high/very highachievenentin General Mathematics have
first year mathematics pass rates that are similar to or higher than lower achieving students
in Mathematical Methods or Specialist Mathematics. Similarly, at@o8 institutions,
studentswith very high achievemenh GeneraMathematics had a higher first year
mathematics pass rate than students in tloever achievement bands for Mathematical
Methods and Specialist Mathematics.

100
90
80
70
60 General Mathematics

50

Passed first year
mathematics (%)

40 Mathematical
30 Methods

Sound
High
Sound
High

Specialist Mathematics

Not studied
Low/very low
Very high
Not studied
Low/very low
Very high

Go8 Other universities
Year 12 subject achievement band and university type

Figure8 First year mathematics pass rates,ighestYear 12 mathemads level and results

More detailed breakdowns of first year mathematics pass rates are available in Appetdie80 to
Table31 (Go8 institutions) and Appendbable32to Table33 (non-Go8 institutions). These include a
consideration of ATAR as well as senior secondary subjects.

Multivariate results

Logistic regression modelling was used to explore whether first yedinemeatics pass rates are
related mat hemati cal backgr ound, geradrtueiversity and i ng i
commencement yearin both Go8 and ne&o08 institutions, mathematical background remained
statistically significant after controllinigr the other variables in the modelanportantly, this more
sophisticatedanalyss generally confirm the findings described in the bivariate analyses abadds. O

ratio estimatedfor the regression modslexploring first year mathematics pass ratege povided in
AppendixTable40.

For mathematics pass rates, there was a nuanced difference in the logistic regression analysis for
Go8 and norG08 institutions. For the @8s, the pattern generally suggests that secondary school
mathematic achievement levels play a critical role in predicting pass rates in first year mathematics,

"However, only a small number of n@o8 mathematics students had low/very low achievement in General
Mathematics, so the result for this group should be treated wahton (Tablel6).
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and that this pattern is stronger the higher the level of secondary school mathematics. For non
Go8s, the pattern suggests that the level of secondary school mathematics is a critical element,
followed by achievement within these subjects.

To further explain thiswithin the Go8in comparison to the group which had sound achievement in
MathematicalMethods, studentavere more likely to pass first year mathematics if they hayh, or
very high achievement in General Mathematics (one and a half times more likely to pass),
Mathematical Methods (almost three times more likely to pass), or Specialistavitics (three

times more likely to pass). In the n@o8 institutions, the statistically significant odds ratios showed
that compared with those with sound Mathematical Methods achievemstutlentswho studied
Specialist Mathematics had a higher likebhd of passing first year mathematics regardless of their
Specialist Mathematics achievemehiwo to three times more likely to pass)

First year physics
Bivariate results

First year physics pass ratéspken down by Year 12 mathematics and physics stdbjgnd results,
are shown irFigure9 (see alsdAppendixXTable21).

1 At Go8 institutions, Year 12 mathematics level and Year 12 mathemadidésrgere related
to first year physics pass ratekhe vast majority (94%) of first year physics studantzo8
institutions had studied Mathematical Methods or Specialist Mathem4Tiable8). Among
students with Speciat Mathematics, pass rates ranged fraf% for those in the low/very
low achievement band t@00% for those in the very high achievement baFite pass rates
for studentswho had studiedMathematicd Methodsbut not Specialist Mathematiasere
lower, especially in the low/very low achievement band where only 60% of students passed
first year physics

1 AtnonGo8 institutions, Year 12 mathematics achievement band is positively associated
with first year phyfs pass rates for students with sound or higaehievemenin their
senior secondary mathematics subjddbwever, as was the case for first year mathematics,
Mathematical Methods and Specialist Mathematics students in the low/very low
achievemat band had higher first year physics pass rates than those in the sound
achievement band.

1 At Go8 institutions, students who achievedryHigh or Hghin GeneraMathematics have
first year physics pass rates that are similar to or higher students iotlud/ery Low
achievement bands for Mathematical Methods or Specialist Mathematics. Similarly, at non
Go8 institutions, students who achievedry High or Hghin General Mathematics had
higher first year physics pass rates than students in then@achievement band for
Mathematical Methods and thedBsindLow/Very Lowachievement bands for Specialist
Mathematics.

1 At Go8 institutions, compared with students with sound achievement in senior secondary
physicsstudentswith sound achigement in Mathematcal Methods had similar first year
physicsass rates, while those with sound achievement in Specialist Mathematics had

8 The number of Go8 first year physics students with low/very low achievement in Mathematical Methods was
low, so the pass rate for th group should be treated with cautiomdblel7).
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higher first year physics pass rates. At +@o8 institutions, students with sound
achievement or hilger in ecialistMathematicshad rst year physics pass rates which were
comparableo the pass rates of those with similar achievement levekeimor secondary

physics.
100
S 9% e
23 ° General Mathematics
25 80
=9
g7
g2 70 Mathematical Methods
0o
@
o 60
Specialist Mathematics
50
T : 2 5 5 3 : E 5 B
B > T < S = T < )
2 > 3 > 2 > 3 > —8—No Physics
7] CI>.> ) 7] g o
5 = > 5 =
< 3 < 3
Physics
Go8 Other universities

Year 12 subject achievement band and university type

Figure9 First year physics pass rates,HighestYear 12 mathematics level and results

More detailed breakdowns of first year physics pass rates are available in Appabtég4to Talde
35 (Go8 institutions) and Appendikable 36 to Table37 (nornGo8 institutions). These include a
consideration of ATAR as well as senior secondary subjects.

Multivariate results

Logistic regression modelling, using stepwise selection, was useglayewhether first year physics
passratear e r el ated mat hemati cal b ac k g seoiar secondarg f t er
physics backgroun@®TARgender, university and commencement yeline output from this analys

is detailedin AppendixTable4l. Overall, the logistic regression analysis for first year physics helps to
confirm the bivariate results discussed above, although the more detailed analgsiesult in

the same level of statistically significant outpthat were found in theother first year subject areas.

The logistic regression model shows that the largest statistically significant odds ratio identified for
predicting first yeapphysics was high or very high achievement in senior secondary physics. In both
Go8 and norG08 institutions, students with this level of secondary school achievement in physics
were nearly twice as likely as those students with no school physics to isageéir university physics
subjects.

For Go8 institutions, the detailed analysis showed that students with high or very high achievement
in Mathematical Methods, or in Specialist Mathematics laagteater likelihood of passing first year
physics (about o and a half times) when compared with students who had sound achievement in
Mathematical Methods. For the ne@o8 institutions, the analysis of physics outcomes by senior
secondary mathematics background were not statistically reliable enough to report.

Page |21



Sudentswith no General Mathematics, Mathematical Methods or
Specialist Mathematics background

This section explores the group of studewtiso had not undertaken General Mathematics,
Mathematical Methods or Specialist Mathematics in senior seconstargol(the“ | o w
mathematics group) This group includes students who had undertaken Essential Mathen(étecs
lowest mathematics level in the Australian Curriculuag well as students who had not undertaken
mathematics in senior secondary school.

InGo8 institutions,h e proportion of student isverylow4%t¥% of“ | ow m;q
first year biology, chemistry and mathematics students and 2% of first year physics students: In non
Go8institutions t he proporti on maft hemardupisiegler rangingtfronre “ | ow
17% offirst year mathematics students 28% ofphysics student@FigurelQ; see also Appendix

Table5to Table).

30

25

20
15
= Go8
10 m Other universities
il ul HN .

Biology Chemistry Mathematics Physics
University discipline area

Per cent

(&)]

Figure10 Proportion of first year students who had not undé&ea General Mathematics, Mathematical Methods or
Specialist Mathematics, by discipline and university type

The first year pass ratesbfh e  “ | o w ngaouphase sreowniifkgsréll (see also Appendix
Table9to Tablel2). Pass ratefr this groupare highesin first year biologysubjects(93%94%),
followed byfirst yearchemistry (86%87%) and first year mathematics (83%). The pass rate for
first year physics subjects is higher in 808 instiutions (87%) than in Go8 institutions (74%).
However, it should beememberedthat only avery smallproportion of Go8 physics students haa
“l ow mat he mat iFgwell deaatstdgpendiXT ables). (
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Figurell First year subject pass rates of students who had not undertaken General Mathematics, Mathematical Methods
or Specialist Mathematics, by discipline and university type

At Go8 institutionsacrosseach of thediscipline areagxamined in this reporthe first year pass
ratesfort he “ | ow mat lwerenntildr ar slightlygower thame pass rategor those

whose highest level of senior secondary mathematics was General Mathematics (Appainlex
to Tablel2).

A somewhat different pattern is evident abn-Go8 institutionswheret he “ | ow mat hemat i c
grouphad higheffirst yearpass rates thastudents who had undertaken General Mathematics,

Mathematical Methods or Specialist Mathematics in senior secondary s¢ppéendixTable9 to

Tablel2). This apparent anomaly is explored beldwst by more nuanced analysis incorporating

the achievement levels of those who had undertaken General Mathematicigoer level

mathematicsn secondary schopandsecond, by including a considerationAFAR scores.

The results of the more nuanced analysis revealedithiatimportant to take into consideration high
school mathematics achievement levels. Among-@Gm8 students,tiefirst yearpass ratsof the
“low mathematics grouptend to belowerthanthe pass rates ahose withvery high achievement
in Mathematical Methods or Specialist Mathematiepweveramong norGo8 studentsthe pass
rates f amatthheema“tliacve ” bigherthgn thosefar studentswittbseund or low
achievement irGeneral Mathematics, Mathematical Methods or Specialist Mathem&ippendix
Tablel8to Table21).

While the“low mathematics group includs students who had undertaken gntial Mathematics,

the study did not havelata onthe Essential Mathematicachievenent levels of these students.

However, information on overall school achievement (measured by ATAR) was available for analysis.
As indicated earlier, one of the reasons suggested for students not undertaking mathematics or
opting for lower level mathematics in senior secondary school is a desire to maximise ATAR scores.
Figurel?2 (see alsAppendixTable42 - Table44) shows thatamong first year science studenthe

"1 ow mat preupraritairsasnix of high and low achieve@s measured by ATARmMong

Go8 universities, 23% of this group had an ATAR of 90 or highiéz,21% had an ATAR below 90
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and56% had no ATAR recordedAtnon-Go8universities, 12% of this grouad an ATARr 90 or
more, while 7% had an ATAR belowan@ a furtherl3% had no ATAR recorded.

100% -
B
80% -
70% -
600/" = No ATAR
6 -
500 - <70
40% - m70-79
30% - m 80-89
20% 1 m 90-94
10% -
0% - m 95+
No mathematics or EssentialNo mathematics or Essential
Mathematics Mathematics
Go8 ‘ Other universities

Figurel2 ATAR scoresf students whose highest level of senior secondary mathematics was no mathematics or Essential
Mathematics, by univeity type

The resultof this studysuggest that high achieving secondary students who do not undertake
higher level mathematics in Year 12 can succeed in first year mathematics and scibjects For
example, virtually all studentst Go8 institutionsvho had an ATAR of 95 or abovet were in the

“1 ow mat h e mpadsed cthsirfirstyeansubpects in biologygurel3; AppendixXTable49)
andchemistry Figurel4; AppendixTable50), and94% of students with these characteristics passed
first yearmathematics Figurel5; AppendixTable51).1° This was similar to the pass rates of those

who had stulied Mathematical Methods or Specialist Mathematics in Year 12 and attained an ATAR
of 95.A similar pattern is also evident across all disciplines in@Go® universitiesKigurel3to

Figurel6; see also Appendikable49to Table52).

°The ‘no ATAR’ group includes students unMarsitydi d not us
Previous research shows that the ‘no ATAR’ group cont
receive high ATARs, while others receive | ow ATARs or
ATAR’ have a Blaaehhatlfatisrbetweentipde avithiABARSs below 70 and those with ATARs of

70 and above (Norton et al, 2019,-28).

10 pass rates for first year physics students at Go8 institutions who had an ATAR or 95 or above but no senior
secondary mathematics/Essial Mathematics only are not reported due to the low number of students with
these characteristicd{gurel6; Table52).
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Figurel3 First year biology pass rates, by ATAR band, selected senior secondary subjects and university group
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Figurel5First year mathematics pass rates, by ATAR band, selected senior secondary subjects and university group
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Summary

This study examined the mathematics backgrounds and first year subject outcomes of domestic
undergraduate students who had undertaken study in biology, chemistry, mathematics or physics in
a range of Australian universitiedlithin each university discipie and university grougxamined in

this study, the most common highest level of mathematics that had been undertaken when the
students were in senior secondasghool was Mathematical Methods (the second highest level of
senior secondary mathematias the Australian curriculumn . However, students
background varied by the type of university attended. For example, first year student8at G
universities were more likely than students at other universities to have studied higher level
mathematics when in senior secondary school.

The first sections of the report focused on the first year pass rates of students who had undertaken
General Mathematics, Mathematical Methods or Specialist Mathematics while in stkbib

there are somenuanceddifferences between disciplines and between university types, a number of
broad patternsn first year subject outcomedo emergeamongthesestudents

1 The highest level of mathematics undertaken in senior secondary school is related to overall
first year passates in biology, chemistrynathematics andphysics.

1 Senior secondary school mathematics results are also related to first year pass rates.

9 Students who were in the highest attainment band for General Mathematics in senior
secondary school had veryghi first year pass rates in the disciplines considered (82% to
96%), as did those in the highest achievement band for Mathematical Methods or Specialist
Mathematics (93% to 100%).

9 Furthermore, tudents who were in the top twattainmentbands forGeneraMathematics
havesimilar orhigher first year pass rates than students with borderline performance in
Mathematical Methods or Specialist Mathematics.

1 However, smegroups experience relatively low first year pass ra@fsparticulamote in
this regardare mathematics student&ho enter universityith sound or lowerachievement
in General Mathematicsas well as Go8 mathematics students who enter with low/very low
achievement in Mathematical Methods. At least half of each of these groups did not pass
first year mathematics (although it should be noted that relatively few students were in each
of these categoriesPhysics students with these characteristics also experienced relatively
low pass rates (below 65%).

Multivariate modelling allowed an exploratimf whether mathematics background is related to first
year subject outcomes aftéaking into accounATARsenior secondary background in a
corresponding science discipliaaed other student characteristic6or Go8 institutions, the
multivariate modeling helped tdoroadlyconfirm the results discussed above, with ude nt s
mathematical background remadirg related to first year subject outcomes in each of the four
disciplines examined, after controlling for these factors. This was also the casstfgeér biology,
chemistry and mathematics (but not physics) subject outcomes atGainstitutions Some
nuanced differences within disciple groups and university types were evifleatmagnitude of the
relationships andhe specific aspects ofiathematics background that are related to increased or
decreased likelihood of passing varies across disciplines and institution groups.
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In thefinal section of the reportattention turned tothe group of first year students who had not
undertaken General Mathematics, Mathematical Methods or Specialist Mathematics in senior
secondary school.

At Go8 institutions:

91 In each of the disciplines examined, the proportion of students who had not comaple
General Mathematics or above in school was very low426h

9 First year pass rates ftinis groupwere similar or slightly lower than the pass rates for
studentswhose highest level of senior secondary mathematics was General Mathematics.

At nonGo8institutions:

1 Between 17% and 28% of first year students had not completed General Mathematics or
abovein secondary school

1 Somewhatounterintuitively, first year pass rates for this group were higher thia@ pass
rate for students who had undertake@eneral Mathematics or above in school.

1 More nuanced analysis showed that thesf year pass ratefor students without General
Mathematics or abovevere higherthan the pass rates of students with sound or low
achievement in General Mathematics, Matherical Methods or Specialist Mathematics
However, the pass rates for students without General Mathematics or abovelowwes
than those of students with very high achievement in Mathematical Methods or Specialist
Mathematics

Finally, sudents who had notindertaken Generallathematicsor higher level rmthematics in
secondary school contain a mix of high and low achievers (as measured by IATAR).Go8 and
non-Go8 universities,ery high achieving secondary school state(i.e. ATAR of 95 and aboweho
do not undertake Gegral Mathematics olhigher level mathematicis Year 12 tend to haweery
highfirst yearpass ratessimilar to students who had undertakdathematical Me¢hods or
Specialist Mathematicand attainedhigh ATARs.
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Discussion

There has been much debate about prerequisites for university mathematics and science courses.
This study focusion success in first year biology, chemistry, mathematics and physics subjects,
measured by pass rates.

Overall, ar findings Bow that majorty of first year students- including those whalid not

undertake General Mathematics, Mathematical Methods or Specialist Mathematiésar 12-do

pass their first year biology, chemistry, mathematics and physics subgegjgesting that

universities & notadmitting students under false pretenceSome groups do, however, perform
better than othersand this has implications for school subject choice, university admissions policies,
andthe support services provided to first year students

Thelevelof mathematics undertakein senior secondary schoobunts, but so does Year 12
mathematicsgperformance Thosewho were strong performers iMear 12nathematics (irrespective

of the level of mathematics undertaken) have very high first year pass ratathermore, students

who were strong performers in General Mathematichievehigherfirst yearpass rates than

students with marginal performance in Mathematical Methods or Specialist Mathem@ticss

consistent with previous research based on chemistry, physics and mathematics students at one Go8
university (Nicholas et al, 2015), but differs from other findings based on chemistry students at a
non-Go8 university (Armstrong et al, 2014).

The mathenatical background of students upon entry to university is related to their first year
subject outcomes even after taking into account
attainment (measured by ATAR).Go8 institutions, this was observed across azfdie four
disciplinesexamined in this study, while in ngBo8 institutions it was observad three of the four

disciplines.

Previous research has suggested that some (high performing) students avoid higher level
mathematicssubjects in senior secondaschool in ordeto maximise their ATAR score. While we
cannot directly address this issue, our findings demonstrate thagtroup of studentsvho had not
undertaken General Mathematics, Mathematical Methods or Specialist Mathentiticsntain a
mix ofacademiabilities(as measured by ATARYithin this group, irtually all of those with avery
high ATAR padheir first year subjects.

Of the disciplines examined in this report, mathematics and physics are thenmatise matically
intensive. Theperformanceof first yearstudentsin thesedisciplinesequires further commentFirst
year studentsith sound achievement or loweén General Mathematicand Go8 studentsiith
low/very low achievement itMlathematical Methods may require additionatademicsupporton
enrolment,as they experiencparticularlylow first yearmathematics and physigsass rates.

There are a number of caveats that should be considered when interpreting the results of this study.
Importantly,we did not measur@articipation inbridging courses and othéypes of academic

support currently provided by universitigghich may be mitigatingome of theeffects of not

entering university with a strong mathematibackground. In addition, we did ntike into account

the type or dificulty of the first year subjects undertakeressentially with the ACDS working group
choosingallrelevant subjects hat were not -jpdgeudbjiecbe feocratsthude
not undertaken corresponding school subjedtamay be the case thatudents with lower levels of

secondary mathematicand/or weak secondary mathematics grades are not entering the types of

first year subjects which give access to majors/advanced study within the disaiplater years
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Finally, due to the difficult® of equating subject results across universitiespusedpass rates
rather than gradesis our measure of successonsequently, we are unable to asséwsextent to
whichstudentswith a weak mathematics backgroumdho pasdirst year subjectare justscraping
through or achieving strong passes.

Further research, focusing @tudent pathways beyond first yeapould be considered in order to

further explore the extent to which students with weak mathematics backgrounds are able to
achieve strong pass@s university mathematics and science subjects and progress to advanced
study within their discipline. University case studies could also be considered, and would amable
exploration of the types of academic suppotrrently provided by universities, which maytigate

the effects of entering university with a weak mathematics background. Furthermore, while complex
and potentially providing more nuance than necessary, a study examining the actual grades of
studentsat university within science disciplines (rather than pass/fail alone) and the relationship
with secondary school outcomes could be considered in the future.
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Appendix Supplementary tables

Table4 Seniorsecondary subject levels, by state and territory

ACT

NSW

Qld

SA/NT

Tas

Vic

WA

Essential
Mathematics
Essential
Mathematics (A/M)

Mathematics General
1

Mathematics Life
Skills

Functional
Mathematics

Prevocational
Mathematics

Numeracy: A Short
Course Senior
Syllabus

Mathematics
Pathways

Mathematical
applications

Everyday Maths

Essential Skills
Maths

Workplace Maths

Foundation
Mathematics
(Units 1 and 2)

Mathematics
Essential

Mathematics
Foundation

Mathematics
Preliminary

General Mathematics

Mathematical
Applications (T)

Further Mathematics
(M

Mathematics General
2

Mat hemat i c
Uni t"” Mat h

Mathematics A

Mathematical
Methods

Mathematics Applied

GeneralMathematics

Further Mathematics
(Units 3 and 4)

Mathematics 2AB
Mathematics 2CD

Mathematical
Applications

Mathematics Studies
SL

Mathematical
Methods
Mathematical
Methods (T)

Specialist Methods (T
Type 2

Mathematics
Extension 1

(3Uni t"”
Mathematics)

Mathematics B

Mathematical Studies

Mathematics
Methods

Mathematical
Methods
(Units 3 and 4)

Mathematics 3AB
Mathematics 3CD

Mathematics
Methods

Mathematics SL

Specialist
Mathematics
Specialist
Mathematics (T)

Mathematics
Extension 2

(4Uni t"”
Mathematics)

Mathematics C

Specialist
Mathematics

Mathematics
Specialised

Specialist
Mathematics
(Units 3 and 4)

Mathematics:
Specialist 3AB

Mathematics:
Specialist 3CD

Mathematics:
Specialist

Mathematics HL

Further Mathematics
HL
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Tables relating t&igurel

Table5 First year biology students, by selected senior secondary subjects and university group

Senior secondary mathematics (Highest level) Senior secondary biology
Urg;/:l;[s;ty IIE\Isosr:;t?;l Genera! Mathematical Speciali§t Yes No
. Mathematics Methods  Mathematics
Mathematics

Number
Group of Eight 268 834 3,426 1,213 3,497 2,245
Other 1,190 1,271 1,993 403 3,513 1,344
Total 1,458 2,105 5,419 1,616 7,010 3,589

Per cent
Group of Eight 4.7 14.5 59.7 21.1 60.9 39.1
Other 24.5 26.2 41.0 8.3 72.3 27.7
Total 13.8 19.9 51.1 15.2 66.1 33.9

Notes: Based on students whimdertooka first year biology subje¢h=10,599)

Table6 First year chemistry students, by selected senior secondary subjects and university group

Senior secondary mathematics (Highest level) Senior secondary chemistry
Urg;/:lzzlty ENs?sr:;g;I Genera! Mathematical Specialigt Yes No
. Mathematics  Methods Mathematics
Mathematics

Number
Group of Eight| 233 690 3,286 1,422 4,492 1,140
Other 1,348 1,311 2,209 592 3,366 2,094
Total 1,581 2,001 5,495 2,014 7,858 3,234

Per cent
Group of Eight| 4.1 12.3 58.4 25.3 79.8 20.2
Other 24.7 24.0 40.5 10.8 61.7 38.4
Total 14.3 18.0 49.5 18.2 70.8 29.2

Notes: Based on students whimdertookcompleteda first yearchemistrysubject(n=11,092)

Table7 First year mathematics students, by selected senior secondary subjects and university group

Senior secondary mathematics (Highest level)

Ug;/oel;?ty Ssosr:;]ggl Genera! Mathematical Specialis_t
. Mathematics  Methods Mathematics
Mathematics

Number
Group of Eight| 256 526 1,873 1,666
Other 578 421 1,529 778
Total 834 947 3,402 2,444

Per cent
Group of Eight| 5.9 12.2 43.4 38.6
Other 17.5 12.7 46.3 235
Total 10.9 12.4 44.6 32.0

Notes: Based on students whimdertooka first yeamathematicssubject(n=7,627)
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Table8 First year physics students, by selected senior secondary subjects and university group

Senior secondarynathematics (Highest level) Senior secondary physics
Urg;/:l;[s)ny IIE\Isosr:;]t?;l Genera! Mathematical Specialigt Yes No
. Mathematics Methods  Mathematics
Mathematics

Number
Group of Eight 50 108 1,344 1,209 1,339 1,373
Other 759 587 896 506 1,296 1,452
Total 809 695 2,240 1,715 2,635 2,825

Per cent
Group of Eight 1.8 4.0 49.6 44.6 49.4 50.6
Other 27.6 21.4 32.6 18.4 47.2 52.8
Total 14.8 12.7 41.0 31.4 48.3 51.7

Notes: Based on students whimdertooka first yeamphysicssubject(n=5,460)
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Tables relating t&igure2 - Figureb

Table9 Percentage of students passiadjirst year university biology subject, by senior secondary subject participation and
university group

Percentage passing first year biology subject
Selected senior secondary subjects Group of Eight Other university Total
(n=5,742) (n=4,857) (n=10,599)

School mathematics (highest level)

None or Essential Mathematics 94.4 92.6 92.9

General Mathematics 94.0 86.6 89.6

Mathematical Methods 97.0 87.6 93.5

Specialist Mathematics 94.5 86.9 92.6
School mathematicgall participation)

General Mathematics 94.8 84.9 90.6

Mathematical Methods 96.3 87.5 93.3

Specialist Mathematics 94.5 86.9 92.6
School biology

Yes 97.0 90.0 93.5

No 94.1 84.5 90.5
Overall pass rate 95.9 88.5 93.5

Notes: Based on students whmdertooka first year biology subject.

Tablel0Percentage of students passiadirst year university chemistry subject, by senior secondary subject participation
and university group

Percentage passing first year chemistry subject
Selected seniosecondary subjects Group of Eight Other university Total
(n=5,632) (n=5,460) (n=11,092)

School mathematicshighest level)

None or Essential Mathematics 86.3 86.7 86.6

General Mathematics 87.4 79.1 82.0

Mathematical Methods 93.0 84.9 89.8

Specialist Mathematics 95.5 85.6 92.6
School mathematicgall participation)

General Mathematics 91.1 79.7 861

Mathematical Methods 93.7 851 90.5

Specialist Mathematics 95.5 85.6 92.6
School chemistry

Yes 93.5 87.3 90.9

No 89.5 78.7 82.5
Overall pass rate 92.7 84.0 88.4

Notes: Based on students whumdertooka first year chemistry subject.
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Tablell Percentage of students passiadjrst year university mathematics subjeby; senior secondary subject
participation and university group

Percentage passing first year mathematics subject
Selected senior secondary subjects Group of Eight Other university Total
(n=4,323) (n=3,306) (n=7,629)
School mathematics (highest level)
None or Essential Mathematics 82.8 81.5 81.9
General Mathematics 82.7 58.9 72.1
Mathematical Methods 78.7 71.3 75.4
Specialist Mathematics 87.3 78.0 84.4
School mathematicgall participation)
General Mathematics 821 68.2 78.1
MathematicalMethods 827 736 79.1
Specialist Mathematics 87.3 78.0 84.4
Overall pass rate 82.8 73.1 78.6

Notes: Based on students whmdertooka first year mathematics subject.

Tablel2 Percentage of students passiadjrst yearuniversity physics subject, by senior secondary subject participation and
university group

Percentage passing first year physics subject
Selected senior secondary subjects Group of Eight Other university Total
(n=2,712) (n=2,748) (n=5,460)

Schoolmathematics (highest level)

None or Essential Mathematics 74.0 86.7 85.9

General Mathematics 77.8 79.2 79.0

Mathematical Methods 89.8 79.9 85.9

Specialist Mathematics 92.6 81.2 89.2
School mathematicgall participation)

General Mathematics 88.5 80.5 84.8

Mathematical Methods 912 80.5 874

Specialist Mathematics 92.6 81.2 89.2
School physics

Yes 90.3 80.9 85.7

No 90.2 82.8 86.4
Overall pass rate 90.3 81.9 86.0

Notes: Based on students whimdertooka first year physics subject.
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Tables relating t&igure6 - Figure9 (sample sizes)

Tablel3 Senior secondary science results, by university group

Very . Low/ Not
high  Migh  Sound o ow  studied 0@
Number
Biology
Go8 583 1,965 939 5 2,245 5,737
Other 272 1,705 1,112 85 1,199 4,373
Total 855 3,670 2,051 90 3,444 10,110
Chemistry
Go8 373 1,666 2,380 71 1,140 5,630
Other 214 1,388 1,134 246 1,925 4,907
Total 587 3,054 3,514 317 3,065 10,537
Physics
Go8 152 722 455 8 1,373 2,710
Other 92 592 497 58 1,415 2,654
Total 244 1,314 952 66 2,788 5,364
Row per cent
Biology
Go8 10.2 34.3 16.4 0.1 39.1 100.0
Other 6.2 39.0 25.4 1.9 27.4 100.0
Total 8.5 36.3 20.3 0.9 34.1 100.0
Chemistry
Go8 6.6 29.6 42.3 1.3 20.3 100.0
Other 4.4 28.3 23.1 5.0 39.2 100.0
Total 5.6 29.0 33.4 3.0 29.1 100.0
Physics
Go8 5.6 26.6 16.8 0.3 50.7 100.0
Other 35 22.3 18.7 2.2 53.3 100.0
Total 4.6 24.5 17.8 1.2 52.0 100.0

Notes: Based on students whimdertooka first yearsubject in thespecified disciplineExcludes students
whose results were missing or uncodeable
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Tablel4 University biology studentsSenior secondary mathematics results, by university group

. . Low/ Total
VER i Al <o very low participated
Number
No math or Essential Mathematic:
Gos8 - - - - 268
Other - - - - 947
Total - - - - 1,215
General Mathematics
Go8 139 568 124 * 834
Other 135 584 366 100 1,185
Total 274 1,152 490 103 2,019
Mathematical Methods
Gos8 82 806 2,393 140 3,421
Other 71 433 1,026 297 1,827
Total 153 1,239 3,419 437 5,248
Specialist Mathematics
Go8 109 255 730 113 1,207
Other 76 70 141 81 368
Total 185 325 871 194 1,575
Row per cent
No math or Essential Mathematic
Gos8 - - - - 100.0
Other - - - - 100.0
Total - - - - 100.0
General Mathematics
Go8 16.7 68.1 14.9 * 100.0
Other 11.4 49.3 30.9 8.4 100.0
Total 13.6 57.1 24.3 51 100.0
Mathematical Methods
Go8 2.4 23.6 70.0 4.1 100.0
Other 3.9 23.7 56.2 16.3 100.0
Total 2.9 23.6 65.2 8.3 100.0
Specialist Mathematics
Go8 9.0 21.1 60.5 9.4 100.0
Other 20.7 19.0 38.3 22.0 100.0
Total 11.8 20.6 55.3 12.3 100.0

Notes: Based onniversitystudents whoundertooka first yearbiologysubject Excludes students whose
results were missing or uncodeable.

* The number of students in this category is less than 5.
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Tablel5 University chemistry students: Senior secondary mathematics results, by university group

. . Low/ Total
ey g Al <o very low participated
Number
No mathematicsor Essential
Mathematics
Go8 - - - - 233
Other - - - - 1,126
Total - - - - 1,359
General Mathematics
Go8 121 490 76 * 690
Other 137 609 345 107 1,198
Total 258 1,099 421 110 1,888
Mathematical Methods
Gos8 93 880 2,208 103 3,284
Other 99 532 1,111 288 2,030
Total 192 1,412 3,319 391 5,314
Specialist Mathematics
Go8 129 337 838 112 1,416
Other 106 121 197 91 515
Total 235 458 1,035 203 1,931
Row per cent
No mathematicsor Essential
Mathematics
Go8 - - - - 100.0
Other - - - - 100.0
Total - - - - 100.0
General Mathematics
Go8 17.5 71.0 11.0 * 100.0
Other 11.4 50.8 28.8 8.9 100.0
Total 13.7 58.2 22.3 5.8 100.0
Mathematical Methods
Go8 2.8 26.8 67.2 3.1 100.0
Other 4.9 26.2 54.7 14.2 100.0
Total 3.6 26.6 62.5 7.4 100.0
Specialist Mathematics
Go8 9.1 23.8 59.2 7.9 100.0
Other 20.6 235 38.3 17.7 100.0
Total 12.2 23.7 53.6 10.5 100.0

Notes: Based onniversitystudents whoundertooka first year chemistry subjedExcludes students whose
results were missing or uncodeable.

* The number of students in this category is less than 5.
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Tablel6 University mathematics students: Senior secondary mathematics results, by university group

. . Low/ Total
ey g Al <o very low participated
Number
No mathematicsor Essential
Mathematics
Go8 - - - - 256
Other - - - - 558
Total - - - - 814
General Mathematics
Go8 106 398 22 0 526
Other 24 116 175 52 367
Total 130 514 197 52 893
Mathematical Methods
Gos8 161 760 919 32 1,872
Other 67 373 827 165 1,432
Total 228 1,133 1,746 197 3,304
Specialist Mathematics
Go8 161 402 1,009 89 1,662
Other 115 207 277 82 681
Total 276 609 1,286 171 2,343

Row per cent

No mathematicsor Essential

Mathematics
Go8 - - - - 100.0
Other - - - - 100.0
Total - - - - 100.0
General Mathematics
Go8 20.2 75.7 4.2 0.0 100.0
Other 6.5 31.6 47.7 14.2 100.0
Total 14.6 57.6 221 5.8 100.0
Mathematical Methods
Go8 8.6 40.6 49.1 1.7 100.0
Other 4.7 26.1 57.8 115 100.0
Total 6.9 34.3 52.9 6.0 100.0
Specialist Mathematics
Go8 9.69 24.2 60.75 5.36 100.0
Other 16.9 30.4 40.7 12.0 100.0
Total 11.8 26.0 54.9 7.3 100.0

Notes: Based onniversitystudents whoundertooka first year mathematics subjedExcludes students whose
results were missing or uncodeable.
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Tablel7 University physics students: Senior secondary mathematics results, by university group

. . Low/ Total
ey g Al <o very low participated
Number
No mathematicsor Essential
Mathematics
Go8 - - - - 50
Other - - - - 755
Total - - - - 805
General Mathematics
Go8 23 82 * * 107
Other 71 358 90 22 541
Total 94 440 92 22 648
Mathematical Methods
Gos8 68 431 830 15 1,344
Other 41 279 431 102 853
Total 109 710 1,261 117 2,197
Specialist Mathematics
Go8 90 280 781 58 1,209
Other 96 139 167 56 458
Total 186 419 948 114 1,667
Row per cent
No mathematicsor Essential
Mathematics
Go8 - - - - 100.0
Other - - - - 100.0
Total - - - - 100.0
General Mathematics
Go8 215 76.6 * * 100.0
Other 13.1 66.2 16.6 4.1 100.0
Total 14.5 67.9 14.2 3.4 100.0
Mathematical Methods
Go8 5.1 321 61.8 1.1 100.0
Other 4.8 327 50.5 12.0 100.0
Total 5.0 32.3 57.4 5.3 100.0
Specialist Mathematics
Go8 7.4 23.2 64.6 4.8
Other 21.0 30.4 36.5 12.2 100.0
Total 11.2 25.1 56.9 6.8 100.0

Notes: Based onniversitystudents whoundertooka first year physics subjedExcludes students whose
results were missing or uncodeable.
* The number of students in this category is less than 5.
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Tables relating t&igure6 - Figure9 (pass rates)

Tablel8First year biology performance (% passed), by senior secondary subject participation and achievement band

. . . . Low/ Not
Senior secondary subject Very high High Sound very low studied
Group of Eigh{n=5,730*

Mathematics (highest level)
No maths ofEssential Mathematics - - - - 94.4
General Mathematics 95.7 94.4 91.1 *
Mathematical Methods 100.0 97.2 97.0 95.7
Specialist Mathematics 99.1 96.5 93.8 89.4

Biology 98.1 96.9 96.7 * 94.1

Other university(n=4,327)*

Mathematics (highest level)
No maths or Essential Mathematicg - - - - 92.8
General Mathematics 95.6 91.3 77.6 75.0
Mathematical Methods 98.6 95.8 85.0 79.1
Specialist Mathematics 100.0 91.4 81.6 82.7

Biology 97.8 93.4 85.1 57.7 83.6

Total (n=10,05%*

Mathematics (highestevel)
No maths or Essential Mathematics - - - - 93.2
General Mathematics 95.6 92.8 81.0 74.8
Mathematical Methods 99.4 96.7 93.4 84.4
Specialist Mathematics 99.5 95.4 91.9 86.6

Biology 98.0 95.3 90.4 60.0 90.5

Notes: Based on students whimdertooka first year biology subjecExcludes students whose senior
secondary subject results were missing or uncodeable.
# For the size of the various subgroups, reétefablel3and Tablel4.

* Result not reported as the number of students with this level of senior secondary mathematics and

school mathematicsesults is less thah
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Tablel9 First year chemistry performance (% passed), by senior secondary subject participation and achievement band

. . . . Low/ Not
Senior secondary subject Very high High Sound very low studied
Group of Eigh{n=5,623*

Mathematics (highest level)
No maths ofEssential Mathematics - - - - 86.3
General Mathematics 93.4 88.6 73.7 *
Mathematical Methods 97.9 96.9 91.6 85.4
Specialist Mathematics 100.0 99.1 94.3 88.4

Chemistry 97.9 96.1 90.9 94.4 89.5

Other university(n=4,869*

Mathematics (highest level)
No maths or Essential Mathematics - - - - 88.5
General Mathematics 87.6 80.8 72.2 68.2
Mathematical Methods 98.0 94.0 79.6 83.0
Specialist Mathematics 100.0 86.8 81.7 81.3

Chemistry 98.6 92.9 80.2 82.5 78.5

Total (n=10,492%"

Mathematics(highest level)
No maths or Essential Mathematics - - - - 88.1
General Mathematics 90.3 84.3 72.5 66.4
Mathematical Methods 97.9 95.8 87.6 83.6
Specialist Mathematics 100.0 95.9 91.9 85.2

Chemistry 98.1 94.7 87.5 85.2 82.6

Notes: Based on students whmdertooka first year chemistry subjedexcludes students whose senior
secondary subject results were missing or uncodeable.
# For the size of the various subgroups, reétefablel3and Tablel5.

* Result not reported as the number of students with this level of senior secondary mathematics and

school mathematicsasults is less than 5
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Table20 First year mathematics performance (% passed), by senior secondary subjegtgiésh and achievement band

. . . . Low/ Not
Senior secondary subject Very high High Sound very low studied
Group of Eigh{n=4,316*

Mathematics (highest level)
No maths or Essential Mathematics - - - - 82.1
General Mathematics 91.5 82.2 50.0 *
Mathematical Methods 98.8 89.0 67.7 50.0
Specialist Mathematics 99.4 95.5 84.1 66.3

Other university(n=3,038"

Mathematics (highest level)
No maths or Essential Mathematics - - - - 81.7
General Mathematics 83.3 67.2 49.7 38.5
MathematicalMethods 95.5 79.9 64.2 77.0
Specialist Mathematics 93.0 78.3 72.2 79.3

Total (n=7,354"*

Mathematics (highest level)
No maths or Essential Mathematics - - - - 82.1
General Mathematics 90.0 78.8 49.8 38.5
Mathematical Methods 97.8 86.0 66.0 72.6
Specialist Mathematics 96.7 89.7 81.6 72.5

secondary subject results were missing or uncodeable.
# For the size of the various subgroupefer to Tablel3and Tablel6.

* Result not rgorted as the number of students with this level of senior secondary mathematics and

school mathematicsesults is less than 5

Notes: Based on students whimdertooka first year mathematics subjedExcludes students whose senior
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Table21 First year physics performance (% passed), by senior secondary subject participation and achievement band

Low/ Not

Senior secondary subject Very high High Sound very low studied

Group of Eigh{n=2,710*

Mathematics (highest level)

No maths ofEssential Mathematics - - - - 74.0
General Mathematics 82.6 75.6 * *
Mathematical Methods 95.6 94.0 87.7 60.0
Specialist Mathematics 100.0 96.1 91.8 74.1

Physics 98.7 91.0 86.6 75.0 90.2

Other university(n=2,607%*

Mathematics (highest level)

No maths or Essential Mathematics - - - - 86.9
General Mathematics 94.4 82.1 63.3 63.6
Mathematical Methods 92.7 82.4 75.6 87.3
Specialist Mathematics 97.9 86.3 70.1 80.4

Physics 96.7 85.5 72.6 72.4 82.8

Total (n=5,317*

Mathematics (highestevel)

No maths or Essential Mathematics - - - - 86.1
General Mathematics 91.5 80.9 64.1 63.6
Mathematical Methods 94.5 89.4 83.6 83.8
Specialist Mathematics 98.9 92.8 88.0 77.2

Physics 98.0 88.5 79.3 72.7 86.5

Notes: Based on students whimdertooka first year physics subjedxcludes students whose senior
secondary subject results were missing or uncodeable.
# For the size of the various subgrougefer to Tablel3and Tablel7.
* Result not reported as the number of students with this level of senior secondary mathematics and
school mathematicsgesults is less than.5
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First year biologin Go8 universitiedy school mathematics (higst level and
achievement band) aniiTAR

Table 22 Number of Go8 first year biology students seyior secondary mathematics (highest level and achievement
band),participation in senior secondary biology and ATAR

All students Senior secondary mathematics achievemedand
ATAR Very high High Sound Low/ very low
vear [ 000 | vea [0 | vea [ 2 vew [0 vew |
12biol |15 pigp | 12001 15 gy | 120101 45 gy | 12DI01 115 gy | 12DI011 15 ey
General Mathematic§n=834)
95+ 55 23 21 15 33 7 * * * *
9094 129 39 38 13 82 24 9 * * *
80-89 323 157 29 20 241 104 52 33 * *
70-79 55 43 * * 35 32 16 10 * *
<7O * * * * * * * * * *
No ATAR 8 * * * 8 * * * * *
Total 570 264 91 48 399 169 78 46 * *
Mathematical Methods(n=3421)
95+ 492 211 29 39 252 114 211 57 * *
9094 698 249 6 * 184 80 502 163 6 5
80-89 933 537 * * 89 58 803 430 38 49
70-79 95 116 * * * * 79 87 13 28
<7O * * * * * * * * * *
No ATAR 60 29 * * 12 13 46 14 * *
Total 2278 1143 40 42 540 266 1641 752 57 83
Specialist Mathematicgn=1207)

95+ 209 251 24 80 88 106 97 65 * *
90-94 157 139 * * 13 23 137 111 7 *
80-89 194 188 * * 8 8 143 148 43 32
70-79 19 25 * * * * 7 12 12 13
<70 * * * * * * * * * *
No ATAR 8 17 * * * 6 * 6 * *
Total 587 620 24 85 112 143 388 342 63 50

Note: Based orGo8university students who undertook a first year biology subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* The number of students in this category is less than 5.
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Table23 Go8 first year biology pass ratds;senior secondary mathematics (highest level and achievement
band),participation in senior secondary biology and ATAR

Senior secondary mathematics achievement band
All students

ATAR Very high High Sound Low/ very low
Yea}r YI\(Iac;r Yea-lr Yl\tla(;r Yea-lr Y,\:;r Yee}r Yl\(lac;r Yea}r Y,\:aoar
12biol | 15 pial | 1201011 15 pigr | 12 P10 | 95 gl | 22 P10 | 45 pigr | 128011 15 pigl

General Mathematics
95+ 100.0 95.7| 100.0 93.3| 100.0 100.0 * * * *
90-94 98.5 100.0 94.7 100.0| 100.0 100.0| 100.0 * * *
80-89 94.7 94.9 96.6 90.0 95.0 95.2 92.3 97.0 * *
70-79 85.5 69.8 * * 82.9 75.0 87.5 60.0 * *
<70 * * * * * * * * * *
No ATAR 87.5 * * * 87.5 * * * * *
Total 95.1 91.7 96.7 93.8 95.2 92.3 92.3 89.1 * *

MathematicalMethods
95+ 99.4 99.5| 100.0 100.0 99.2 99.1 99.5 100.0 * *
90-94 99.4 94.4| 100.0 * 98.4 95.0 99.8 93.9| 100.0 100.0
80-89 96.9 94.2 * * 94.4 89.7 97.1 94.9 97.4 93.9
70-79 84.2 96.6 * * * * 83.5 96.6 92.3 96.4
<70 * * * * * * * * * *
No ATAR 98.3 100.0 * * 91.7 100.0( 100.0 100.0 * *
Total 97.7 95.6| 100.0 100.0 97.8 95.9 97.7 95.4 96.5 95.2

SpecialistMathematics
95+ 98.6 98.0| 100.0 98.8 98.9 98.1 97.9 96.9 * *
90-94 97.5 88.5 * * 100.0 95.7 97.8 87.4 85.7 *
80-89 96.4 86.7 * * 75.0 87.5 97.2 87.2 97.7 84.4
70-79 89.5 88.0 * * * * 100.0 91.7 83.3 84.6
<70 * * * * * * * * * *
No ATAR 875 94.1 * * 66.7 83.3| 100.0 100.0 * *
Total 97.1 91.9| 100.0 98.8 96.4 96.5 97.7 89.5 93.7 84.0

Note: Based orGo8university students who undertook a first year biology subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with this lefedenior secondary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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First year biology in neG08 universities, by school mathematics (highest level and
achievement band) and ATAR

Table24 Number of norGo8 first year biology students, by senior secondary mathematics (highest level and achievement
band), participation in senior secondary biology and ATAR

Senior secondary mathematics achievement band
All students

ATAR Very high High Sound Low/ very low
vear [ 000 | vea [0 | vea [ 2 vew [0 vew |
12biol |15 pior | 12 P10l 15 gt | 12 P10 15 pigr | 120101 | 15 igr | 12P101 | 15 pigy

General Mathematics (n4185)
95+ 23 * 9 * 12 * * * * *
90-94 74 9 32 5 23 * 16 * * *
80-89 278 48 44 11 160 22 60 13 14 *
70-79 392 81 20 * 227 50 114 20 31 7
<70 213 55 * * 59 23 116 20 34 8
No ATAR 7 * * * * * * * * *
Total 987 198 109 26 485 99 311 55 82 18

Mathematical Methods (n=1827)
95+ 110 27 37 12 55 13 16 * * *
90-94 113 35 8 * 60 22 39 8 6 *
80-89 338 122 7 * 122 47 173 64 36 9
70-79 395 123 * * 66 25 265 80 64 17
<70 340 111 * * 15 * 219 77 106 33
No ATAR 77 36 * * 6 * 55 28 16 7
Total 1373 454 52 19 324 109 767 259 230 67

Specialist Mathematics (n368)
95+ 40 49 30 39 8 8 * * * *
90-94 13 8 * * 5 * * * * *
80-89 50 29 * * 16 10 28 16 * *
70-79 35 41 * * * 6 21 19 10 16
<70 42 29 * * * * 14 17 25 12
No ATAR 17 15 * * * * 8 6 5 5
Total 197 171 36 40 39 31 77 64 45 36

Note: Based on no#508 university students who undertook a first year biology subject. Excludes students

whose senior secondary school mathematics results were missing odeable.

* The number of students in this category is less than 5.
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Table25NonGo8 first year biology pass rates, by senior secondary mathematics (highest level and achievement band),
participation in senior secondary biologgd ATAR

Senior secondary mathematics achievement band
All students

ATAR Very high High Sound Low/ very low
vear [0 | vou [ T vear [0 T vear [0 v [ 0
12biol | 15 pigl | 1201011 15 pigr | 12 P10 | 5 gl | 22 P10 | 45 pigy | 128011 15 pigl

General Mathematics
95+ 95.7 * 100.0 * 100.0 * * * * *
90-94 96.0 100.0 96.9 100.0| 100.0 * 87.5 * * *
80-89 93.5 89.6 97.7 90.9 95.0 90.9 86.7 84.6 92.9 *
70-79 88.8 79.0| 100.0 * 91.6 88.0 83.3 55.0 80.7 85.7
<70 75.1 61.8 * * 86.4 65.2 72.4 60.0 64.7 50.0
No ATAR 85.7 * * * * * * * * *
Total 87.8 77.8 97.3 88.5 92.8 83.8 79.7 65.5 76.8 66.7

Mathematical Methods
95+ 98.2 100.0 97.3 100.0| 100.0 100.0| 100.0 * * *
90-94 95.9 88.5| 100.0 * 100.0 100.0 949 100.0| 100.0 *
80-89 87.3 81.3| 100.0 * 97.5 91.5 96.0 84.4 88.9 100.0
70-79 77.7 65.8 * * 93.9 84.0 88.3 81.3 76.6 76.5
<70 93.5 69.4 * * 86.7 * 74.9 70.1 82.1 54.6
No ATAR 98.2 100.0 * * 83.3 * 96.4 71.4 87.5 57.1
Total 89.2 80.8 98.1 100.0 96.9 92.7 87.4 78.0 82.6 67.2

Specialist Mathematics
95+ 97.5 100.0| 100.0 100.0| 100.0 100.0 * * * *
90-94 92.3 100.0 * * 80.0 * * * * *
80-89 94.0 86.2 * * 93.8 90.0 92.9 87.5 * *
70-79 82.9 78.1 * * * 83.3 76.2 68.4 90.0 87.5
<70 76.2 69.0 * * * * 85.7 58.8 76.0 83.3
No ATAR 94.1 86.7 * * * * 87.5 100.0| 100.0 60.0
Total 88.8 86.0| 100.0 100.0 89.7 93.6 85.7 76.6 84.4 80.6

Note: Based on nofG08 university students who undertook a first year biology subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with this lexfesenior secondary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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First year chemistry in Go8 universities, by school mathematics (highest level and
achievement band) and ATAR

Table26 Number of Go8 first year chemistry studetg senior secondary mathematics (highest level and achievement
band),participation in senior secondary chemistry and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR | Year No Year No Year No Year No Year No
12 Year 12 Year 12 Year 12 Year 12 Year
chem 12 chem 12 chem 12 chem 12 chem 12
chem chem chem chem chem
General Mathematics (n=690)
95+ 45 23 15 15 29 8 * * * *
90-94 91 52 30 16 60 31 * 5 * *
80-89 251 141 30 13 182 113 38 15 * *
70-79 41 32 * * 28 25 10 6 * *
<7O * * * * * * * * * *
No ATAR 6 8 * * 6 8 * * * *
Total 434 256 76 45 305 185 50 26 * *
Mathematical Methods (n=3284)
95+ 619 85 64 12 355 35 199 38 * *
90-94 808 124 8 * 262 27 533 94 5 *
80-89 1150 219 * * 141 30 956 175 50 12
70-79 146 46 * * 7 * 115 36 24 9
<7O * * * * * * * * * *
No ATAR 70 17 * * 17 5 51 11 * *
Total 2793 491 77 16 782 98 1854 354 80 23
Specialist Mathematics (n=1416)

95+ 471 67 100 20 223 31 148 16 * *
90-94 326 33 * * 45 8 268 23 10 *
80-89 368 76 * * 16 6 290 60 62 10
70-79 36 13 * * * * 15 6 21 7
<7O * * * * * * * * * *
No ATAR 17 9 * * 7 * 7 5 * *
Total 1218 198 105 24 291 46 728 110 94 18

Note: Based on Go8 university students who undertook a first year chemistry subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* The number of students in this category is less than 5.
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Table27 Go8 first year chemistry pass ratey, senior secondary mathematics (highest level and achievement band),
participation in senior secondary chemistry and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR Year NE Year N Year N Year NE Year NE
12 Year 12 Year 12 Year 12 Year 12 Year
12 12 12 12 12
chem chem chem chem chem
chem chem chem chem chem

General Mathematics
95+ 95.6 95.7| 100.0 93.3 93.1 100.0 * * * *
90-94 95.6 94.2| 100.0 87.5 93.3 100.0 * 80.0 * *
80-89 90.4 74.5 93.3 76.9 93.4 77.0 76.3 53.3 * *
70-79 85.4 68.8 * * 89.3 68.0 90.0 66.7 * *
<7O * * * * * * * * * *
No ATAR| 100.0 87.5 * * 100.0 87.5 * * * *
Total 91.7 80.1 97.4 86.7 93.1 81.1 80.0 61.5 * *

Mathematical Methods
95+ 98.4 100.0| 100.0 100.0 98.6 100.0 98.0 100.0 * *
90-94 93.9 94.4 87.5 * 97.7 96.3 92.1 93.6| 100.0 *
80-89 90.2 90.0 * * 94.3 83.3 89.8 92.6 86.0 75.0
70-79 87.7 91.3 * * 85.7 * 88.7 88.9 83.3 100.0
<7O * * * * * * * * * *
No ATAR 92.9 94.1 * * 100.0 80.0 90.2 100.0 * *
Total 93.0 93.1 98.7 93.8 97.4 92.9 91.3 93.5 85.0 87.0

Specialist Mathematics
95+ 99.2 100.0| 100.0 100.0f 100.0 100.0 97.3 100.0 * *
90-94 95.1 100.0 * * 97.8 100.0 94.8 100.0 90.0 *
80-89 91.9 92.1 * * 93.8 83.3 92.4 91.7 88.7 100.0
70-79 83.3 92.3 * * * * 86.7 83.3 81.0 100.0
<70 * * * * * * * * * *
No ATAR 941 100.0 * * 100.0 * 100.0 100.0 * *
Total 95.3 96.5| 100.0 100.0 99.3 97.8 94.2 94.6 86.2 100.0

Note: Based on Go8 university students who undertook a first year chemistry subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with thisles senior secondary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.

Page b1



First year chemistry in ng@0o8 universities, by school mathematics (highest level and
achievement band) and ATAR

Table28 Number of norGo8 first year chemistry students, $gnior secondary mathematics (highest level and
achievement band)participation in senior secondary chemistry and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR Year No Year No Year No Year No Year No
12 Year 12 Year 12 Year 12 Year 12 Year
12 12 12 12 12
chem chem chem chem chem

chem chem chem chem chem

General Mathematics (n2198)
95+ * 17 * 9 * 6 * * * *
9094 30 43 18 18 8 13 * 11 * *
80-89 132 205 35 26 70 119 23 47 4 13
70-79 173 321 9 14 108 197 45 83 11 27
<70 88 172 * 5 28 52 50 75 10 40
No ATAR 6 8 * * * * * * * *
Total 432 766 64 73 218 391 124 221 26 81

Mathematical Methods (n=2030)
95+ 117 18 56 * 49 12 9 * * *
9094 115 42 18 * 67 22 24 17 6 *
80-89 407 114 11 * 174 45 191 54 31 12
70-79 485 162 * * 96 37 336 98 52 27
<70 338 119 * * 15 * 227 76 96 39
No ATAR 95 18 * * 10 * 64 13 18 *
Total 1557 473 89 10 411 121 851 260 206 82

Specialist Mathematics (n§15)
95+ 116 5 83 * 27 * 5 * * *
90-94 48 * 12 * 21 * 13 * * *
80-89 102 16 6 * 34 6 53 8 9 *
70-79 97 17 * * 17 * 52 9 28 5
<70 63 11 * * * * 33 * 29 7
No ATAR 34 * * * 7 * 18 * 8 *
Total 460 55 102 * 107 14 174 23 77 14

Note: Based on no#508 university students who undertook a first year chemistry subject. Excludes
students whose senior secondary school mathematics results were missing or uncodeable.
* The number of students in this category is less than 5.
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Table29 Non-Go8 first year chemistry pass rates,dayior secondary mathematics (highest level and achievement band),
participation in senior secondary chemistry and ATAR

All students Senior secondary mathematiachievement band
Very high High Sound Low/ very low
ATAR Year NE Year N Year N Year NE Year NE
Year Year Year Year Year
12 12 12 12 12
12 12 12 12 12
chem chem chem chem chem
chem chem chem chem chem

General Mathematics
95+ * 88.2 * 88.9 * 100.0 * * * *
90-94 93.3 90.7| 100.0 88.9 87.5 84.6 * 100.0 * *
80-89 93.9 79.0 88.6 84.6 97.1 83.2 91.3 68.1| 100.0 69.2
70-79 87.9 73.2 77.8 85.7 91.7 71.1 82.2 74.7 81.8 77.8
<70 70.5 60.5 * 60.0 82.1 65.4 66.0 60.0 60.0 55.0
No ATAR| 100.0 50.0 * * * * * * * *
Total 86.8 73.0 90.6 84.9 92.2 74.4 77.4 69.2 76.9 65.4

Mathematical Methods
95+ 98.3 94.4| 100.0 * 98.0 100.0 88.9 * * *
90-94 95.7 92.9 94.4 * 97.0 100.0 91.7 82.4| 100.0 *
80-89 88.2 91.2 90.9 * 95.4 93.3 82.2 88.9 83.9 91.7
70-79 82.9 78.4 * * 90.6 91.9 80.1 74.5 86.5 74.1
<70 78.1 69.8 * * 80.0 * 76.7 65.8 81.3 79.5
No ATAR 87.4 94.4 * * 90.0 * 85.9 100.0 88.9 *
Total 85.6 81.8 97.8 100.0 94.2 93.4 80.5 76.5 845 79.3

Specialist Mathematics
95+ 98.3 100.0| 100.0 * 96.3 * 80.0 * * *
90-94 93.8 * 100.0 * 85.7 * 100.0 * * *
80-89 86.3 81.3| 100.0 * 94.1 83.3 79.3 75.0 88.9 *
70-79 74.2 76.5 * * 64.7 * 80.8 77.8 67.9 60.0
<70 79.4 81.8 * * * * 75.8 * 86.2 85.7
No ATAR 91.2 * * * 85.7 * 88.9 * 100.0 *
Total 87.0 83.6| 100.0 * 86.9 85.7 81.6 82.6 81.8 78.6

Note: Based on nofG08 university students who undertook a first year chemistry subject. Excludes
students whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with tieigel of senior secondary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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First year mathematics in Go8 universities, by school mathematics (highest level and

achievement band) and ATAR

Table30 Number of Go8 first year mathematics studentssegior secondary mathematics (highest level and achievement

band),and ATAR

ATAR All students Senior secondary mathematics achievement band
Very high | High | Sound | Low/ very low
General Mathematic§n=526)
95+ 92 45 47 * *
9094 125 32 90 * *
80-89 264 28 222 14 *
70-79 32 * 27 5 *
<7O * * * * *
No ATAR 13 * 12 * *
Total 526 106 398 22 *
Mathematical Methods (n=1872)
95+ 454 130 272 52 *
90-94 479 18 266 192 *
80-89 785 8 196 565 16
70-79 104 * 8 83 13
<7O * * * * *
No ATAR 50 5 18 27 *
Total 1872 161 760 919 32
Specialist Mathematics (n=1661)
95+ 661 156 300 205 *
90-94 405 * 67 332 *
80-89 511 * 26 426 58
70-79 53 * * 29 24
<70 * * * * *
No ATAR 31 * 9 17 *
Total 1661 161 402 1009 89
Note: Based on Go8 university students who undertook a first year mathematics subject. Excludes students

whose senior secondary school mathematics results were missing or uncodeable.

* The number of students in this category is less than 5.
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Table31 Go8 first year mathematics pass rateg,senior secondary mathematics (highest level and achievement band),
and ATAR

ATAR All students Senior secondary mathematics achievement band
Very high | High | Sound | Low/ very low

General Mathematics
95+ 97.8 100.0 95.7 * *
90-94 91.2 90.6 93.3 * *
80-89 77.7 78.6 78.8 57.1 *
70-79 50.0 * 51.9 40.0 *
<70 * * * * *
No ATAR 76.9 * 75.0 * *
Total 82.7 91.5 82.2 50.0 *

Mathematical Methods
95+ 97.1 99.2 97.1 92.3 *
90-94 83.3 94.4 92.1 69.8 *
80-89 68.9 100.0 76.5 66.0 62.5
70-79 57.7 * 62.5 62.7 23.1
<7O * * * * *
No ATAR 64.0 100.0 66.7 55.6 *
Total 78.7 98.8 89.0 67.7 50.0

Specialist Mathematics
95+ 95.3 99.4 97.3 89.3 *
90-94 82.7 * 92.5 80.4 *
80-89 82.2 * 88.5 84.0 65.5
70-79 79.3 * * 89.7 66.7
<70 * * * * *
No ATAR 80.7 * 77.8 88.2 33.3
Total 87.4 99.4 95.5 84.1 66.3

Note: Based on Go8 university students who undertook a first year mathematics subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with this level of seniarsiary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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First year mathematics in ngho8 universities, by school mathematics (highest level

and achievement band) and ATAR

Table32 Number of norGo8 first year mathematics students; senior secondary mathematics (highest level and
achievement bandgnd ATAR

ATAR All students Senior secondary mathematics achievement band
Very high | High | Sound | Low/ very low
General Mathematic§n=367)
95+ 5 * * * *
9094 17 * 7 7 *
80-89 70 11 22 32 5
70-79 135 7 51 62 15
<70 121 * 26 62 31
No ATAR 19 * 8 10 *
Total 367 24 116 175 52
Mathematical Methods (n=1432)
95+ 95 32 48 13 *
90-94 99 14 46 35 *
80-89 343 17 141 166 19
70-79 516 * 113 349 53
<70 257 * 14 176 67
No ATAR 122 * 11 88 20
Total 1432 67 373 827 165
Specialist Mathematics (n=681)
95+ 131 75 44 11 *
90-94 85 24 38 23 *
80-89 168 7 81 74 6
70-79 167 * 28 107 31
<70 70 * 5 30 34
No ATAR 60 7 11 32 10
Total 681 115 207 277 82
Note: Based on nofG08 university students who undertook a first year mathematics subject. Excludes

students whose senior secondary school mathematics results were missing or uncodeable.
* The number of students in this category is l¢smn 5.
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Table33 Non-Go8 first year mathematics pass ratbyg,senior secondary mathematics (highest level and achievement
band)and ATAR

ATAR All students Senior secondary mathematics achievement band
Very high | High | Sound | Low/ very low

General Mathematics
95+ 80.0 * * * *
90-94 82.4 * 71.4 85.7 *
80-89 68.6 90.9 81.8 59.4 20.0
70-79 61.5 85.7 68.6 54.8 53.3
<70 36.4 * 46.2 35.5 32.3
No ATAR 63.2 * 75.0 50.0 *
Total 55.9 83.3 67.2 49.7 38.5

Mathematical Methods
95+ 96.8 100.0 93.8 100.0 *
90-94 84.9 100.0 93.5 65.7 *
80-89 74.6 88.2 75.2 71.1 89.5
70-79 64.7 * 74.3 59.9 75.5
<70 60.7 * 64.3 56.8 70.2
No ATAR 80.3 * 100.0 77.3 85.0
Total 71.2 95.5 79.9 64.2 77.0

Specialist Mathematics
95+ 96.2 100.0 90.9 90.9 *
90-94 81.2 83.3 81.6 78.3 *
80-89 80.4 85.7 81.5 77.0 100.0
70-79 67.7 * 50.0 71.0 74.2
<70 70.0 * 80.0 63.3 73.5
No ATAR 70.0 71.4 63.6 62.5 100.0
Total 78.4 93.0 78.3 72.2 79.3

Note: Based on no#508 university students who undertook a first year mathematics subject. Excludes

students whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with this level of seseopndary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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First year physics in Go8 universities, by school mathematics (highest level and
achievement band) and ATAR

Table34 Number of Go8iffst year physics studentsy senior secondary mathematics (highest level and achievement
band),participation in senior secondary physics and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR Year NE Year N Year N Year NE Year NE
12 Year 12 Year 12 Year 12 Year 12 Year
phys 12 phys 12 phys 12 phys 12 phys 12
phys phys phys phys phys
General Mathematics (n=107)
95+ * * * * * * * * * *
90_94 14 * * * 11 * * * * *
80-89 52 23 9 6 41 17 * * * *
70_79 7 * * * 7 * * * * *
<7O * * * * * * * * * *
No ATAR * * * * * * * * * *
Total 75 32 14 9 59 23 * * * *
Mathematical Methods (n=1344)
95+ 100 198 27 21 61 112 12 65 * *
90-94 148 242 6 * 72 80 69 159 * *
80-89 260 277 6 * 66 25 184 247 * *
70-79 55 28 * * 6 * 45 24 * *
<7O * * * * * * * * * *
No ATAR 19 17 * * 5 * 13 12 * *
Total 582 762 40 28 210 221 323 507 9 6
Specialist Mathematics (n=1209)
95+ 197 244 27 59 90 117 80 68 * *
90-94 197 125 * * 29 20 164 100 * *
80-89 249 154 * * 16 5 214 131 18 18
70-79 20 6 * * * * 8 * 12 *
<70 * * * * * * * * * *
No ATAR 14 * * * * * 10 * * *
Total 677 532 29 61 138 142 476 305 34 24

Note: Based on Go8 university students who undertook a first year physics subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* The number of students in this category is less than 5.
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Tale 35Go8 first year physics pass ratbg,senior secondary mathematics (highest level and achievement band),
participation in senior secondary physics and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR Year NE Year N Year N Year NE Year NE
Year Year Year Year Year
12 12 12 12 12
phys e phys e phys e phys iz phys e
phys phys phys phys phys
General Mathematics
95+ * * * * * * * * * *
90-94 100.0 * * * 100.0 * * * * *
80-89 69.2 82.6 77.8 66.7 65.9 88.2 * * * *
70-79 71.4 * * * 71.4 * * * * *
<7O * * * * * * * * * *
NO ATAR * * * * * * * * * *
Total 76.0 81.3 85.7 77.8 72.9 82.6 * * * *
Mathematical Methods
95+ 98.0 98.0| 100.0 100.0 96.7 98.2| 100.0 96.9 * *
90-94 94.6 90.1 83.3 * 98.6 92.5 91.3 88.7 * *
80-89 89.2 84.5| 100.0 * 86.4 92.0 90.8 85.0 * *
70-79 70.9 67.9 * * 50.0 * 73.3 66.7 * *
<7O * * * * * * * * * *
No ATAR 89.5 94.1 * * 80.0 * 92.3 91.7 * *
Total 90.4 89.4 97.5 92.9 92.4 95.5 88.9 87.0 66.7 50.0
Specialist Mathematics
95+ 99.5 99.6| 100.0 100.0 98.9 99.2| 100.0 100.0 * *
90-94 95.4 91.2 * * 96.6 85.0 95.7 92.0 * *
80-89 85.5 86.4 * * 68.8 100.0 87.4 86.3 77.8 83.3
70-79 60.0 66.7 * * * * 62.5 * 58.3 *
<7O * * * * * * * * * *
No ATAR 92.9 * * * * * 90.0 * * *
Total 91.9 93.4| 100.0 100.0 94.9 97.2 92.0 91.5 70.6 79.2

Note: Based on Go8 university students who undertook a first year physics subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of dients with this level of senior secondary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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First year physics in ngbo8 universities, by school mathematics (highest level and
achievement band) and ATAR

Table36 Number of norGo8 first year physics studenlyy, senior secondary mathematics (highest level and achievement
band),participation in senior secondary physics and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR Year No Year No Year No Year No Year No
12 Year 12 Year 12 Year 12 Year 12 Year
phys 12 phys 12 phys 12 phys 12 phys 12
phys phys phys phys phys

General Mathematics (n=541)
95+ * 9 * 5 * * * * * *
9094 * 30 * 17 * 11 * * * *
80-89 9 155 * 31 5 108 * 14 * *
70-79 49 222 8 * 35 185 5 30 * *
<70 16 45 * * * 8 13 21 * 16
No ATAR * * * * * * * * * *
Total 78 463 14 57 43 315 20 70 * 21

Mathematical Methods (n=853)
95+ 20 19 10 5 8 12 * * * *
9094 32 26 6 * 15 18 11 6 * *
80-89 144 83 11 * 77 34 53 35 * 10
70-79 200 129 * * 55 39 130 71 14 19
<70 99 39 * * 5 * 70 19 24 17
No ATAR 36 26 * * 10 * 16 16 8 6
Total 531 322 30 11 170 109 282 149 49 53

Specialist Mathematics (n=458)
95+ 82 12 56 7 20 * 5 * * *
90-94 56 6 22 * 27 * 7 * * *
80-89 97 14 * * 56 * 34 7 * *
70-79 96 22 * * 13 5 63 12 20 5
<70 38 * * * * * 18 * 17 *
No ATAR 27 5 * * 5 * 14 * * *
Total 396 62 85 11 124 15 141 26 46 10

Note: Based on no#08 university students who undertook a first year physics subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* The number of students in this category is less than 5.
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Table37 Non-Go8 first year physics pass rateg,senior secondary mathematics (highlesel and achievement band),
participation in senior secondary physics and ATAR

Senior secondary mathematics achievement band
All students
Very high High Sound Low/ very low
ATAR Year NE Year N Year N Year NE Year NE
12 Year 12 Year 12 Year 12 Year 12 Year
phys e phys e phys e phys iz phys e
phys phys phys phys phys
General Mathematics
95+ * 88.9 * 100.0 * * * * * *
90-94 * 96.7 * 100.0 * 100.0 * * * *
80-89 88.9 86.5 * 90.3| 100.0 90.7 * 57.1 * *
70-79 83.7 76.1| 100.0 * 80.0 76.2 80.0 73.3 * *
<70 81.3 55.6 * * * 75.0 84.6 42.9 * 62.5
NO ATAR * * * * * * * * * *
Total 84.6 79.1| 100.0 93.0 81.4 82.2 80.0 58.6| 100.0 61.9
Mathematical Methods
95+ 100.0 100.0| 100.0 100.0f 100.0 100.0 * * * *
90-94 90.6 92.3| 100.0 * 100.0 100.0 72.7 66.7 * *
80-89 81.9 84.3 90.9 * 81.8 79.4 79.3 91.4 * 90.0
70-79 72.0 82.2 * * 74.6 79.5 68.5 81.7 92.9 89.5
<70 73.7 66.7 * * 60.0 * 71.4 63.2 83.3 70.6
No ATAR 83.3 92.3 * * 80.0 * 75.0 93.8| 100.0 100.0
Total 78.0 83.5 96.7 81.8 81.2 84.4 72.0 82.6 89.8 84.9
Specialist Mathematics
95+ 100.0 91.7| 100.0 100.0| 100.0 * 100.0 * * *
90-94 96.4 100.0| 100.0 * 96.3 * 85.7 * * *
80-89 85.6 71.4 * * 85.7 * 82.4 57.1 * *
70-79 65.6 68.2 * * 76.9 60.0 61.9 66.7 70.0 80.0
<70 73.7 * * * * * 77.8 * 76.5 *
No ATAR 63.0 100.0 * * 40.0 * 57.1 * * *
Total 82.6 79.0 98.8 90.9 86.3 86.7 70.9 65.4 78.3 90.0

Note: Based on nofGo8 university students who undertook a first year physics subject. Excludes students
whose senior secondary school mathematics results were missing or uncodeable.
* Results not reported as the number of students with tleiedl of senior secondary mathematics,
senior secondary mathematics achievement band and ATAR is less than 5.
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Tables relating to logistic regression analysis of first year subject outcomes.

Table38 First year biology logistic regression models: Odds ratio estimates and Wald confidence limits

Odds 95% Wald
ratio confidence limits

Go8 institution$

Senior secondary mathematics
Essential mathematicstmaths vs MathematicalMethods(S) 0.766 0.365 1.691

Gereral Mathematics(S/L/LV) vs MatbmaticalMethods(S) 0.377 0.195 0.781
Gereral Mathematics(H/VH) vs MatkmaticalMethods(S) 0.733 0.442 1.233
MathematicalMethods(L/LV) vs MatematicalMethods(S) 1.045 0.463 2.810
MathematicalMethods(H/VH) vs MatbmaticalMethods(S) 0.809 0.486 1.390
Specialist Mathematicd /LV) vs MatematicalMethods(S) 0.412 0.221 0.832

Specialist Mathematic&S/H/VH) vs MatbmaticalMethods(S) 0.515 0.349 0.763
Senior secondary biology
S/L/VLachievement vs No biology 1.658 1.105 2.554
H/VH achievement vs No biology 2.109 1.540 2.910
Non-Go8 institution$

Senior secondary mathematics

Essential mathematicsimmaths vs MathematicalMethods(S) 1.661 1.142 2.417
Gereral Mathematics(S/L/LV) vs MatlimaticalMethods(S) 0.616 0.447 0.850
Gereral Mathematics(H/VH) vs MatkmaticalMethods(S) 1.508 1.035 2.195
Mathematical MethodgL/LV) vs MatematicalMethods(S) 0.776 0.540 1.114
MathematicalMethods(H/VH) vs MatematicalMethods(S) 2.227 1.312 3.781
Specialist Mathematicd./LV) vs MatbmaticalMethods(S) 1.121 0.583 2.155
Specialist Mathematic&S/H/VH) MatlematicalMethods(S) 1.073 0.683 1.684
Senior secondary biology
Biology L/VL achievements No biology 0.429 0.255 0.722
Biolgy S achievementvs No biology 1.926 1.476 2.513
Biolbgy H/VH achievementvs No biology 2.820 2.132 3.729

Notes: Based onniversitystudents whoundertooka first year biology subjecExcludes students whose
results were missing or uncodeable.
a. Go8 model controlled for ATAR and university attended.
b. Non-Go8 model controlled for ATAR, university attended, year commenced degree and gender.

Page 62



Table39 First year chemistry logistic regression models: Odds ratio estimates and Wald confidence limits

Odds 95% Wald
ratio confidence limits
Go8 institution$
Senior secondary mathematics
Essential mathematicsthmaths vs MattematicalMethods(S) 0.370 0.198 0.692
Gereral Mathematics(S/L/LV) v#lathematicalMethods(S) 0.164 0.093 0.288
Gereral Mathematics(H/VH) vdMathematicalMethods(S) 0.572 0.368 0.889
MathematicalMethods(L/LV) vdMathematicalMethods(S) 0.442 0.240 0.814
MathematicalMethods (H/VH) vaMathematicalMethods(S) 1.329 0.859 2.055
Specialist Mathematicd./LV) vdvlathematicalMethods(S) 0.903 0.490 1.662
Specialist Mathematic&S/H/VH) vdathematicalMethods(S) 1.487 1.070 2.065
Senior secondary chemistry
Chenistry (L/VL) vs No chemistry 1.518 0.527 4.369
Chenistry (S vs No chemistry 0.879 0.651 1.186
Chenistry (H/VH) vs No chemistry 2.146 1.548 2.975
Non-Go8 institution$
Senior secondary mathematics
Essential mathematicsihmaths vs MathematicalMethods(S) 1.461 1.076 1.982
Gereral Mathematics(L/LV) vdMathematicalMethods(S) 0.551 0.334 0.910
Gereral Mathematics(S) vdVathematicalMethods(S) 0.687 0.498 0.947
Gereral Mathematics(H/VH) vdMathematicalMethods(S) 1.144 0.840 1.558
MathematicalMethods(L/LV) vdMathematicalMethods(S) 1.053 0.715 1.550
MathematicalMethods(H/VH) vdMathematicalMethods(S) 3.178 2.102 4.806
Specialist Mathematicd./LV) vdMathematicalMethods(S) 1.024 0.537 1.955
Specialist Mathematic&S) vdMathematicalMethods(S) 1.005 0.659 1.534
Specialist MathematicdH/VH) vdMathematicalMethods(S) 1.823 1.003 3.312
Senior secondary chemistry
Chenistry (L/VD vs No chemistry 1.469 0.984 2.193
Chenistry (S vs No chemistry 1.701 1.351 2.142
Chenistry (H/VH) vs No chemistry 3.523 2.702 4.594

Notes: Based onniversitystudents whoundertooka first year chemistry subjedExcludes students whose
results were missing or uncodeable.
a. Modelscontrolled forATAR, university attended and year commenced degree
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Table40 First year mathematics logistic regression models: Odds ratio estimates and Wald confidence limits

Odds 95% Wald
ratio confidence limits
Go8 institution$
Senior secondary mathematics
Essential mathematicsihmaths vs MathematicalMethods(S) 1.100 0.657 1.844
Gereral Mathematics(S/L/LV) v#lathematicalMethods(S) 0.359 0.146 0.887
Gereral Mathematics(H/VH) vdMathematicalMethods(S) 1.493 1.024 2.176
MathematicalMethods(L/LV) vdMathematicalMethods(S) 0.322 0.152 0.681
MathematicalMethods (H/VH) vaMathematicalMethods(S) 2.876 2.131 3.882
Specialist Mathematicd./LV) vdMathematicalMethods(S) 1.225 0.750 1.999
Specialist Mathematic&S/H/VH) vathematicalMethods(S) 3.116 2.474 3.924
Non-Go8 institution$
Senior secondary mathematics
Essential mathematicsthmaths vs MattematicalMethods(S) 1.687 1.246 2.285
Gereral Mathematics(S/L/LV) v8athematicalMethods(S) 0.641 0.456 0.902
Gereral Mathematics(H/VH) vdMathematicalMethods(S) 1.316 0.844 2.051
MathematicalMethods(L/LV) vdMathematicalMethods(S) 1.470 0.952 2.269
MathematicalMethods (H/VH) vaMathematicalMethods(S) 2.137 1.526 2.992
Specialist Mathematicd./LV) vévlathematicalMethods(S) 2.268 1.243 4.139
Specialist MathematicS) vaMathematicalMethods(S) 1.704 1.219 2.382
Specialist MathematicdH/VH) vdMathematicalMethods(S) 2.797 1.841 4.251

Notes: Based onniversitystudents whoundertooka first year mathematics subjedExcludes students whose
results were missing or uncodeable.
a. Go8 nodel controlled forATAR, university attended and year commenced degree
b NonGo8 model controlled for ATAR, university attended and gender.
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Table41First yea physics logistic regression models: Odds ratio estimates and Wald confidence limits

Odds 95% Wald
ratio confidence limits
Go8 institution$
Senior secondary mathematics
Essential mathematicsthmaths vs MattematicalMethods(S) 0.800 0.307 2.085
Gereral Mathematics(H/VH) vdMathematicalMethods(S) 0.997 0.533 1.864
MathematicalMethods(L/LV) vdMathematicalMethods(S) 0.368 0.121 1.116
Mathematical MethodgH/VH) vaMathematicalMethods(S) 1.790 1.082 2.959
Specialist Mathematicd /LV) vdMathematicalMethods(S) 0.548 0.285 1.052
Specialist Mathematic&S/H/VH) vdathematicalMethods(S) 1.442 1.020 2.039
Senior secondary physics
Physics%/L/VL) achievement vs No physics 0.995 0.695 1.426
PhysicsH/VH) achievement vs No physics 1.888 1.300 2.741
Non-Go8 institution$
Senior secondary physics
Physics$/L/VI) vs No physics 1.030 0.765 1.386
PhysicsH/VH) vs No physics 1.781 1.299 2.443

Notes: Based onniversitystudents whoundertooka firstyear physics subjecExcludes students whose
results were missing or uncodeable.
a. Go8 Model controlled forATAR, university attended and year commenced degdeeGo8 physics
students had low/very low achievement in General Mathematics, and only Zdaad
achievement in General Mathematics. These categories were omitted from the multivariate model.
b. Non-Go8 model controlled for ATAR, university attended, year commenced degree and gender.
Senior secondary mathematics did not meet the 0.05 sigmiéiedevel for entry into the model.
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Tables relating t&igurel2

Table42 Highest level of senior secondary mathematics undertaken and achievement band, by ATAR (Go8 universities),
column per cent

Senior secondary mathematics
ATAR _ Achievement band
Highest level Very high High Sund Low/
very low
No mathematicsor Essential Mathematicgn=447)
95+ 15.7 - - - -
90-94 7.4 - - - -
80-89 18.6 - - - -
7079 2.5 - - - -
<70 0 - - - -
No ATAR 55.9 - - - -
General Mathematics (n=195)

95+ 13.0 33.2 9.5 * *
9094 211 31.9 20.3 9.7 *
80-89 53.8 314 57.5 67.7 *
70-79 9.9 2.2 9.8 20.7 *
<70 - - - - -
No ATAR 2.3 * 3.0 * *

Mathematical Methods (n=4768)
95+ 22.2 80.7 44.0 10.1 *
9094 27.6 9.9 33.8 27.3 7.1
80-89 41.8 55 18.8 53.1 60.0
70-79 5.8 * 0.8 6.9 31.2
<70 - - - - -
No ATAR 2.6 4.0 2.6 2.6 *

Specialist Mathematics (n=815)
95+ 425 96.1 76.5 21.1 0.0
90-94 24.8 1.8 15.8 35.1 9.4
80-89 28.1 * 5.4 39.7 64.9
70-79 3.0 0.0 0.0 2.7 23.4
<70 - - - - -
No ATAR 1.7 1.5 2.3 14 *

Notes:Based on students who attended a G08 university andertooka first year biology, chemistry,
mathematics, or physics subje&ixcludes students whose senior secondary subject mathematics
results were missing or uncodeable.

* Result not reported as the number of students with this level of senior secomdatiyematics and
ATAR is less than 5
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Table43 Highest level of senior secondary mathematics undertaken and achievement band, by ATAR (other universities)

Senior secondary mathematics
ATAR All student§ in Achievement band
mathematics Very high High Sund Low/
level very low
No mathematicsor Essential Mathematics (n5435)
95+ 4.4 - - - -
90-94 7.3 - - - -
80-89 29.8 - - - -
70-79 38.0 - - - -
<70 7.3 - - - -
No ATAR 13.4 - - - -
General Mathematics (n=597)
95+ 2.0 9.3 1.9 * *
90-94 6.5 24.2 5.0 4.6 *
80-89 25.7 42.2 29.6 19.7 13.0
70-79 39.9 18.0 46.8 38.3 36.1
<70 24.2 5.6 14.9 34.8 47.3
No ATAR 1.7 * 1.8 2.0 *
Mathematical Methods (n=3076)
95+ 7.8 57.7 14.2 2.0 *
90-94 8.3 20.1 15.5 5.2 2.1
80-89 25.9 16.8 38.7 23.1 14.6
70-79 31.2 * 24.3 37.8 28.7
<70 20.5 * 3.5 24.6 45.8
No ATAR 6.3 4.0 3.8 7.4 7.8
Specialist Mathematics (n5057)

95+ 21.4 71.4 21.4 3.7 *
90-94 12.1 18.0 19.0 8.1 *
80-89 24.3 5.3 37.6 28.7 12.2
70-79 22.8 * 13.6 35.5 37.2
<70 11.5 * 2.37 13.48 39.19
No ATAR 7.9 3.9 6.1 10.5 9.5

Notes: Based on students who attended a #®8a8 university andndertooka first year biology, chemistry,
mathematics, or physics subject. Excludeglents whose senior secondary subject mathematics
results were missing or uncodeable.

* Result not reported as the number of students with this level of senior secondary mathematics and
ATAR is less than 5
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Table44 Highest level of senior secondary mathematics undertaken and achievement band, by ATAR (all universities)

Senior secondary mathematics
ATAR _ Achievement band
Highest level Very high High Sund Low/
very low
No mathematicsor Essential Mathematics (n5882)
95+ 7.1 - - - -
90-94 7.3 - - - -
80-89 27.1 - - - -
70-79 29.5 - - - -
<70 55 - - - -
No ATAR 23.5 - - - -
General Mathematics (n=292)
95+ 6.7 23.3 5.9 0.9 0.0
90-94 12.8 28.7 13.1 5.7 2.9
80-89 37.8 35.9 44.3 30.4 13.8
70-79 27.0 8.8 27.3 34.4 36.2
<70 13.8 2.3 7.1 27.1 46.0
No ATAR 1.9 * 2.4 1.6 *
Mathematical Methods (n=7844)
95+ 16.6 70.9 32.6 7.2 1.3
90-94 20.0 14.3 26.8 19.4 3.6
80-89 355 10.3 26.4 42.3 28.5
70-79 15.8 * 9.8 18.0 29.4
<70 8.0 * 1.4 8.9 31.8
No ATAR 4.0 4.0 3.1 4.3 54
Specialist Mathematics (n=872)
95+ 36.8 86.7 60.1 17.6 *
90-94 21.3 7.9 16.8 29.6 5.6
80-89 27.0 2.4 15.0 37.5 40.4
70-79 8.4 * 4.0 9.3 29.8
<70 3.2 * 0.7 2.7 18.2
No ATAR 3.4 2.4 3.4 3.3 5.6

Notes:Based on students whandertooka first year biology, chemistry, mathematics, or physics subject.
Excludes students whose senior secondary subject mathematics results were missing or uncodeable.
* Result not reported as the number of students wittig level of senior secondary mathematics and
ATAR is less than 5

Page 68



Tables relating t&igurel3to Figurel6 (sample sizes)

Table45 University biology students: ATAR and highest level of senior secondary school mathematics, by university group

(n)

All first Senior secondarynathematics (highest level) Semz:oslgssndary
year
LA LI biology I'E\Isosr;entci)ztll General Mathematica Specialist Yes No
students ._Mathematics Methods Mathematics
Mathematics
Group of Eigh{n=5,742)

95+ 1,276 34 78 703 461 763 513
9094 1,438 25 168 947 298 998 440
80-89 2,396 60 480 1,472 384 1,483 913
70-79 367 10 98 214 45 175 192
<70 * 0 0 * 0 0 *
No ATAR 264 139 10 89 25 78 186
provided

Total 5,742 268 834 3,426 1,213 3,497 2,245

Other universitiegn= 4,444)

95+ 321 53 27 152 89 204 117
9094 342 82 85 153 22 263 79
80-89 1,237 337 345 470 85 937 300
70-79 1,439 345 482 531 81 1,102 337
<70 838 41 269 456 72 619 219
No ATAR 267 89 15 125 38 120 147
provided

Total 4,444 947 1,223 1,887 387 3,245 1,199

Total (n=10,186)

95+ 1,597 87 105 855 550 967 630
90-94 1,780 107 253 1,100 320 1,261 519
80-89 3,633 397 825 1,942 469 2,420 1,213
70-79 1,806 355 580 745 126 1,277 529
<70 839 41 269 457 72 619 220
No ATAR 531 228 25 214 63 198 333
provided

Total 10,186 1,215 2,057 5,313 1,600 6,742 3,444

Notes:Based on students whandertooka first year biology subject.
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Table46 University chemistry students: ATAR and highest level of senior secondary school mathematics, by university group

(n)

All first Senior secondary mathematics (highest level) Senior sepondary
year chemistry
AR B chemistry IIE\lsosneit?&rll General Mathematica Specialist Yes No
students .~ Mathematics Methods Mathematics
Mathematics
Group of Eight (n5,632

95+ 1,347 36 68 704 539 1,145 202
90-94 1,456 20 143 932 361 1,232 224
80-89 2,250 42 392 1,371 445 1,792 458
70-79 322 6 73 192 51 228 94
<70 0 0 0 0 0 0 0
No ATAR 257 129 14 87 26 95 162
provided

Total 5,632 233 690 3,286 1,422 4,492 1,140

Other universities (n5,053

95+ 346 43 23 153 127 274 72
90-94 378 88 75 162 53 247 131
80-89 1400 377 357 536 130 889 511
70-79 1769 461 516 662 130 1,039 730
<70 882 68 267 465 82 522 360
No ATAR 278 89 20 122 47 157 121
provided

Total 5053 1,126 1,258 2,100 569 3,128 1,925

Total (n=10,689

95+ 1693 79 91 857 666 1,419 274
90-94 1834 108 218 1,094 414 1,479 355
80-89 3650 419 749 1,907 575 2,681 969
70-79 2091 467 589 854 181 1,267 824
<70 882 68 267 465 82 522 360
No ATAR 535 218 34 209 73 252 283
provided

Total 10685 1,359 1,948 5,386 1,991 7,620 3,065

Notes:Based on students whandertooka first yearchemistrysubject.
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Table47 University mathematics students: ATAR and highest level of senior secondary school mathematics, by university
group (n)

Al first Senior secondary mathematics (highest level)
ATAR band |year math None or General Mathematica Specialist
students Esse”“"’." Mathematics Methods Mathematicg
Mathematics
Group of Eight (n4,323
95+ 1,255 47 92 454 662
90-94 1,028 17 125 479 407
80-89 1,588 26 264 786 512
70-79 193 * 32 104 54
<70 0 0 0 0 0
No ATAR 259 163 13 50 31
provided
Total 4,323 256 526 1,873 1,666
Other universities (n3,218
95+ 257 15 6 100 136
90-94 248 32 17 109 90
80-89 718 104 76 356 182
70-79 1,092 219 149 531 193
<70 548 65 132 268 83
No ATAR 355 123 27 134 71
provided
Total 3,218 558 407 1,498 755
Total (n=7,541)
95+ 1,512 62 98 554 798
90-94 1,276 49 142 588 497
80-89 2,306 130 340 1,142 694
70-79 1,285 222 181 635 247
<70 548 65 132 268 83
No ATAR 614 286 40 184 102
provided
Total 7,541 814 933 3,371 2,421

Notes:Based on students whandertooka first yearmathematicssubject.
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Table48 University physics students: ATAR and highest level of senior secondary school mathematics, by university group

(n)

All first Senior secondary mathematighighest level) Sem(;rhs;Sci:ggdary
year
AR B physics IIE\lsosneit?;l General Mathematica Specialist Yes No
students .~ Mathematics Methods Mathematics
Mathematics
Group of Eight (n2,712)

95+ 746 * * 298 441 298 448
90-94 732 * 17 390 322 359 373
80-89 1025 10 75 537 403 564 461
70-79 120 * 9 83 26 82 38
<70 0 0 0 0 0 0 0
No ATAR 89 31 * 36 17 36 53
provided

Total 2712 50 108 1,344 1,209 1,339 1,373

Other universities (n2,710)

95+ 172 22 13 40 97 110 62
90-94 211 53 35 60 63 109 102
80-89 758 236 175 230 117 312 446
70-79 1118 364 288 337 129 518 600
<70 310 46 69 145 50 178 132
No ATAR 141 34 5 66 36 68 73
provided

Total 2710 755 585 878 492 1,295 1,415

Total (n=5422)

95+ 918 26 16 338 538 408 510
9094 943 56 52 450 385 468 475
80-89 1783 246 250 767 520 876 907
70-79 1238 366 297 420 155 600 638
<70 310 46 69 145 50 178 132
No ATAR 230 65 9 102 53 104 126
provided

Total 5422 805 693 2,222 1,701 2,634 2,788

Notes:Based on students whandertooka first yeamphysicssubject.
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Tables relating t&igurel3- Figurel6 (pass rates)

Table49 First year biology pass rates, by ATAR band, selected senior secondary subjects and university group

All first Senior secondary mathematics (highest level) Semg:oslgggndary
year
AR B biology IIE\lsosneit?;l General Mathematica Specialist Yes No
students . Mathematics Methods Mathematicg
Mathematics
Group ofEight(n=5,742#
(overallfirst year biologypass rate 95.9)
95+ 98.9 97.1 98.7 99.4 98.3 990.1 98.6
90-94 97.2 100.0 98.8 98.1 93.3 99.0 93.2
80-89 94.9 93.3 94.8 95.9 91.7 96.2 92.9
70-79 87.2 90.0 78.6 90.7 88.9 85.1 89.1
<70 * _ _ * _ _ *
No ATAR 95.1 93.5 90.0 98.9 92.0 94.9 95.2
provided
Total 95.9 94.4 94.0 97.0 94.5 97.0 94.1
Otheruniversities(n=4,444"*
(overall first year biology pass rate38.5)
95+ 98.4 98.1 96.3 98.7 98.9 98.0 99.2
90-94 96.8 95.1 96.5 98.7 90.9 96.6 97.5
80-89 94.4 97.6 92.8 94.0 90.6 95.9 89.7
70-79 86.9 90.4 86.7 85.9 79.0 88.6 81.3
<70 74.0 75.6 72.5 74.8 73.6 76.7 66.2
No ATAR 86.9 86.5 86.7 86.4 89.5 92.5 82.3
provided
Total 88.1 92.6 86.6 87.6 86.9 90.0 84.5
Total (n=10,186*
(overall first year biology pass rate92.5)
95+ 98.8 97.7 98.1 99.3 98.4 98.9 98.7
90-94 97.1 96.3 98.0 98.2 93.1 98.5 93.8
80-89 94.7 97.0 93.9 95.4 91.5 96.1 92.1
70-79 86.9 90.4 85.3 87.3 82.5 88.1 84.1
<70 74.0 75.6 72.5 74.8 73.6 76.7 66.4
No ATAR 91.0 90.8 88.0 91.6 90.5 93.4 89.5
provided
Total 92.5 92.9 89.6 93.5 92.6 93.5 90.5

Notes: Based on students whmdertooka first year biology subjectNo ATAR includes casgberean ATAR
was not provided as well as students who did not obtain an ATAR.
# For the size of the various subgroupefer to Table45b.
* Result not reporéd as the number of students with this senior secondary subject and ATAR is less
than 5
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Table50 First year chemistry pass rates, by ATAR band, selected senior secondary subjects and university group

Senior secondary

All first Senior secondary mathematics (Highest level) .
year chemistry
AR B chemistry IIE\lsosr;t?&rll General Mathematica Specialist Yes No
students .__Mathematics Methods Mathematicg
Mathematics
Group of Eigh{n=5,632%"

(overall first year chemistry pass rat®2.7)
95+ 98.7 97.2 95.6 98.6 99.3 98.5 99.5
9094 94.3 80.0 95.1 94.0 95.6 94.3 94.2
80-89 89.4 83.3 84.7 90.1 91.9 90.5 84.9
70-79 85.4 * 78.1 88.5 86.3 86.8 81.9
<70 - - - - - - -
No ATAR 89.9 86.1 92.9 93.1 96.2 93.7 87.7
provided
Total 92.7 86.3 87.4 93.0 95.5 93.5 89.5

Other universitiegn=5,053"

(overall first year chemistry pass rate84.0)
95+ 97.7 97.7 91.3 98.0 98.4 98.5 94.4
90-94 94.7 97.7 92.0 95.1 92.5 95.1 93.9
80-89 88.6 92.3 84.6 89.0 86.9 91.1 84.2
70-79 81.2 85.7 78.9 81.6 72.3 85.4 75.2
<70 72.9 75.0 64.8 76.1 79.3 77.0 66.9
No ATAR 86.3 83.2 80.0 88.5 89.4 89.2 82.6
provided
Total 84.2 86.7 79.1 84.9 85.6 87.3 78.7

Total (n=10,685¥

(overall first year chemistry pass rate38.4)
95+ 98.5 97.5 94.5 98.5 90.1 98.5 98.2
9094 94.4 94.4 94.0 94.2 95.2 94.5 94.1
80-89 89.1 91.4 84.7 89.8 90.8 90.7 84.5
70-79 81.8 85.4 78.8 83.1 76.2 85.6 76.0
<70 72.9 75.0 64.8 76.1 79.3 77.0 66.9
No ATAR 88.0 84.9 85.3 90.4 91.8 90.9 85.5
provided
Total 88.7 86.6 82.0 89.8 92.6 90.9 82.5

Notes:Based on students whandertooka first yearchemistrysubject. No ATAR includes cases where an
ATAR was not provided as well as students who dicbhtin an ATAR.
# For the size of the various subgroupefer to Table46.
* Result not reported as the number of students with this senior seconddrjestiand ATAR is less

than 5
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Table51 First year mathematics pass rates, by ATAR band, selected senior secondary subjects and university group

All first Senior secondary mathematics (Highdstel)
ATAR band year None or General Mathematica Specialist
mathemati| Essential . .
.__Mathematics Methods Mathematicg
cs student{Mathematics
Group of Eigh{n=4,323*

(overall first year mathematics pass rat@2.8)
95+ 96.1 93.6 97.8 97.1 95.3
90-94 83.8 64.7 91.2 83.3 82.8
80-89 74.5 61.5 77.7 69.0 82.0
70-79 61.7 * 50.0 57.7 77.8
<70 - - - - -
No ATAR 80.7 85.9 76.9 64.0 80.7
provided
Total 82.8 83.0 82.7 78.7 87.3

Other universitiegn=3,218"

(overall first year mathematics pass rat&3:1)
95+ 96.1 100.0 * 96.0 96.3
90-94 86.3 100.0 82.4 86.2 82.2
80-89 77.2 84.6 71.1 74.7 80.2
70-79 68.4 84.0 60.4 64.8 66.8
<70 57.3 70.8 39.4 59.7 67.5
No ATAR 75.2 74.0 74.1 79.1 70.4
provided
Total 72.8 81.5 58.9 71.3 78.0

Total (n=7,541*

(overall first year mathematics pass rat&8:6)
95+ 96.1 95.2 96.9 96.9 95.5
90-94 84.3 87.8 90.1 83.8 82.7
80-89 75.3 80.0 76.2 70.8 81.6
70-79 67.4 83.3 58.6 63.6 69.2
<70 57.3 70.8 394 59.7 67.5
No ATAR 77.5 80.8 75.0 75.0 73.5
provided
Total 78.5 81.9 72.1 75.4 84.4

Notes:Based on students whandertooka first yeamathematicssubject. No ATAR includes cases where an
ATAR was not provided as well as students who did not obtain an ATAR.
# For the size of the various subgroupefer to Table47.
* Result not reported as the number of students with this senior secondary subject and ATAR is less
than 5
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Table52 First year physics pass rates, by ATAR band, selected senior secondary subjects and university group

All first Senior secondary mathematics (Highest level) Semgrhf/:i(;(;ndary
ATAR band year None or . -
physics Essential General Mathematica Specialist Yes No
students .__Mathematics Methods Mathematicg
Mathematics
Group of Eigh{n=2,712*
(overall first year physics pass rat@6:3)
95+ 98.9 * * 98.0 99.6 99.0 98.9
90-94 92.6 * 100.0 91.8 93.8 95.3 90.1
80-89 85.3 70.0 73.3 86.8 85.9 85.6 84.8
70-79 66.7 * * 69.9 61.5 68.3 63.2
<70 - - - - - - -
No ATAR 876 77.4 * 91.7 94.1 91.4 84.9
provided
Total 90.3 74.5 77.6 89.8 92.6 90.3 90.2
Other universitien=2,710"
(overall first year physics pass rat8£9)
95+ 98.8 100.0 92.3 100.0 99.0 100.0 96.8
90-94 94.8 96.2 94.3 91.7 96.8 95.4 94.1
80-89 86.7 93.2 84.6 83.0 83.8 85.9 87.2
70-79 77.2 83.2 77.1 76.0 63.6 73.9 80.0
<70 70.3 78.3 63.8 70.3 72.0 73.0 66.7
No ATAR 78.7 70.6 80.0 87.9 69.4 76.5 80.8
provided
Total 81.9 86.7 79.2 79.9 81.2 80.9 82.8
Total (n=5,422"
(overall first year physics pass rat86:0)
95+ 98.9 100.0 93.8 98.2 99.4 99.3 98.6
90-94 93.1 92.9 96.2 91.8 94.3 95.3 91.0
80-89 85.9 92.3 81.2 85.7 85.4 85.7 86.0
70-79 76.2 83.1 76.4 74.8 63.2 73.2 79.0
<70 70.3 78.3 63.8 70.3 72.0 73.0 66.7
No ATAR 822 73.9 88.9 89.2 77.4 81.6 82.5
provided
Total 86.1 85.9 79.0 85.9 89.2 85.7 86.4

Notes:Based on students whandertooka first yeamphysicssubject. No ATAR includes cases where an ATAR
was not provided as well as students who did not obtain an ATAR.
# For the size of the various subgroupefer to Table48.
* Result not reported as the number of students with this senior secondary subject and ATAR is less
than 5
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