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INTRODUCTION 

Accounting education has been in the Australian 

university sector for several years as 

accountants play a vital role in our society as 
investors and depositors need to have faith in 

the ability of the accounting profession to 

perform the job which has a unique function of 
assuring the integrity of the financial 

information on which our society expects. Most 

accounting degrees have a strong industry focus, 
meeting the professional accreditation 

requirements by the Certified Practicing 

Accountant (CPA) and Chartered Accountants 

(CA). However, by 2025, it may still be 
expected that the percentage of 25-35 year olds 

in Australia having obtained a university degree 

will increase from the current level of 29% to 
40% (Commonwealth of Australia, 2009; 

Department of Education, Employment and 

Workplace Relations, 2008). Now the 

universities are deregulated and can choose their 
fees based on demand. This increased 

participation target will have a significant 

impact on the quality of university education 
because of lower admission standard. This 

clearly impacts the ongoing quality of university 

accounting programs and its ability to meet 
professional recognition requirements for the 

accounting industry.A key factor that will also 

impact on this increased university participation 

strategy is evidence of declining mathematics 
ability amongst Australian students. This has 

seen reduced mathematics ability in recent 

years, both at an Australian level and 

benchmarked internationally, with Australia 
currently ranked only 15

th
 globally compared to 

12
th
 in 2006 (OECD, 2010; IAEEA, 2008). This 

is further supported by the observation that 
students tend to select the easier mathematics 

options in HSC. This has seen a 25% decline in 

students selecting mathematics (mathematics 
with calculus) options in HSC during the period 

1995-2007, and a 30% increase in students 

selecting general mathematics (elementary 

mathematics-without calculus) option (Group of 
Eight, 2009). Similarly, students under taking  

mathematics in the HSC has declined from 

99.7% in 2001 to 80% in 2013 (New South 
Wales (NSW) Board of Education, 2010). This 

raises both quality and quantity issues regarding 

the mathematics background of students as they 
undertake accounting degrees in Australian 

universities. In NSW state of Australia four 

different levels of mathematics (general 

mathematics, mathematics, mathematics 
extension 1 and mathematics extension 2) are 

offered. General mathematics is relatively easy 

compared to mathematics, mathematics 
extension 1 and mathematics extension 2. 

Mathematics extension 2 is the toughest among 
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the four mathematics subjects offered in HSC. 

Students who undertake general mathematics in 
HSC are not allowed to undertake mathematics 

or any higher level of mathematics. A similar 

trend can be observed in English subjects. Like 
mathematics four different levels of English 

(standard English, advanced English, English 

extension 1 and English extension 2) subjects 

are offered in NSW HSC syllabus and student 
must undertake at least one English subject in 

HSC. A large percentage of student undertaking 

standard English in HSC. Students’ undertaking 
standard English are not allowed to undertake 

any higher level of English. However, students 

are allowed to undertake advanced English, 
English extension 1 and English extension 2 

simultaneously. 

In general, a student’s university performance 

depends on personal characteristics (e.g. gender, 
age, country of origin and language spoken at 

home) and prior achievements [e.g. Australian 

Tertiary Admission Rank (ATAR), percentile 
scores of subjects completed in HSC]. Most of 

the previous research
i
 has considered some of 

these variables to explain the performance of 
students in different units and also the overall 

performance in the university. This study 

analyzed the student’s performance in a first 

year compulsory subject- AIM
ii
, as opposed to 

dealing with an economic and finance subject as 

others have done in the literature. Teaching 

accounting subjects has become more 
challenging in Australian universities across the 

sector, regardless of the entry qualification 

requirements of students. For UWS Business 

degrees, students are admitted solely on the 
basis of their ATAR scores, and there are no 

prerequisites needed to enroll in any of 

accounting degree program. In consequence, the 
current accounting degree has a mixed intake of 

students, a large number of them lack 

proficiency in mathematics and English. 
Therefore, the primary purpose of this research 

is to establish the importance of mathematics 

and English in AIM in the university. To do this, 

we have formulated the following hypothesis: 

Hypothesis 

Association between the HSC mathematics and 

HSC English on overall performance in AIM is 
significant.  

LITERATURE REVIEW 

There is a huge literature to justify the above 
hypothesis. For example, Butler et al. (1994), 

Lagerlof and Seltzer (2007), Eskew and Faley 

(1988), and Song et al (2008) have found that 

mathematics is an important determinant of 
success in economics subjects in the USA. Birch 

and Miller (2006), Mallik and Basu (2009), 

Mallik and Varua (2008) and Mallik and 
Lodewijks (2010) Newell and Mallik (2011) 

have found similar results for different subjects 

in economics and property degrees in Australian 

universities.  

A number of studies have shown that there is a 

strong positive link between mathematical 

background and performance in economics and 
finance units, and hence overall performance in 

the degree (Reid, 1983; Anderson, Benjamin 

and Fuss, 1994; Durden and Ellis, 1995; Lopus, 
1997). Lagerlof and Seltzer (2007) concluded 

that the level of, and performance in, secondary 

school mathematics has strong predictive power 

on a student’s performance at university level 
economics. Butler et al. (1994) studied the effect 

of calculus on learning intermediate 

microeconomics and macroeconomics, and 
found a positive and significant association 

between intermediate microeconomics, but did 

not find any relationship with macroeconomics.  

But there are very little research has undertaken 

to explain the importance of mathematics in 

accounting subjects. For example, Koh and Koh 

(1999), Eskew and Faley (1988), Gul and Fong 
(1993) and Ward et al (1993) reported that 

mathematics background is a significant factor 

in explaining the performance in accounting 
degree programmes. Eskew and Faley (1988) 

developed a model to explain student 

performance in an introductory college-level 

financial accounting course. Yunker et al (2009) 
also have found that mathematics has positive 

and significant effect on Principles of 

Accounting subject. 

Most researchers explained the importance of 

mathematics in university education, but few 

researchers explore the importance of English in 
higher education. This study also attempts to 

study the importance of English in AIM. Mallik 

and Lode wijks (2010) found that students who 

undertook higher level of English in HSC in 
Australia performed significantly better in 

Introductory Economics unit than those who 

didn’t.  

Extant literature has shown that gender plays an 

important role in student performance (King and 

McInerney, 2014). Gender difference may be 
especially important in examining English and 

Maths given that English and maths are closely 

associated with prevailing gender stereotypes 
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(Nosek and Symth, 2011). English is normally 

perceived to be a female domain and 
mathematics is mostly considered a male 

domain (King and McInerney (2014). However, 

Collins et al (2000) have found that on average 
girls outperform the boys in greater number of 

subjects and that there are more girls among the 

higher achieving students. Cheng (2012) found 

that even in the traditionally male-dominated 
field of mathematics, the male advantage is 

declining. 

Lumsden and Scott (1987) concluded that 
female students tend to perform well in essay 

related assessments while males were 

performing better in quantitative related tasks.  
This was supported by the findings of Anderson 

et al (1994).  Men perform better in calculus and 

functions, whereas women do better in English.  

In their study we intend to ascertain whether 
indeed there are difference between men and 

women when it comes to mathematical 

economics. 

Several studies conducted in Australia such as 

the one recently completed   by Nolan and 

Ahmad-Esfahani (2007) indicated that ATAR is 
a good predictor of the student’s performance in 

undergraduate agricultural economics at the 

University of Sydney. 

No one can deny the importance of English 
language and literacy in higher education. 

Without effective writing, reading and 

communication skill one cannot do better in 

university education. There are very few studies 
looking into the link between English language 

skill and overall performance in the university. 

Some researchers established the importance of 
English writing and communication skills in 

higher education. For example, Bacha (2003) 

and Jackson (2005) outlined the importance of 

the writing skill for more successful students in 
the university. Furthermore, according to 

Campbell (2002), writing skill is important for 

developing a career in economics and 
accounting discipline.  

DATA AND METHODOLOGY 

The data set for this study were obtained from 

the computerized student records of the UWS 

database for 2009 and 2010. 

In this study, we used the Ordinary Least Square 
(OLS) method to measure the importance of 

student characteristics at entry level as well as 

two other important variables, HSC mathematics 
and HSC English in determining the 

performance in AIM. We hypothesized that the 

student’s characteristics, ATAR in different 

levels of mathematics and English completed in 
high school and other HSC subjects (such as 

HSC economics, HSC business studies and HSC 

legal studies) would be significant variables in 
explaining overall performance in AIM subject 

in the university. The variables are presented in 

table I.  

The equations are to be estimated using OLS, and are given below:  

1 2 3 4 5 6

7 8 9 10 11 121 2 ( )

i i i i i i i

i i i i i i i

AIMmark Gender Age Baus LSAH ATAR Dgm

Dmath Dmath Dmath Decon Dbusstd Dlegstd i

      

      

      

       

1 2 3 4 5 6

7 8 9 10 11 121 2 ( )

i i i i i i i

i i i i i i i

AIMmark Gender Age Baus LSAH ATAR Dengstd

Dengadv Deng Deng Decon Dbusstd Dlegstd ii

      

      

      

       

In HSC more than 95% of the students are 

undertaking general mathematics and standard 
English at the same time and more than 90% of 

the students are undertaking mathematics and 

advanced English together. Therefore, it is 

inappropriate to consider English and 
mathematics subjects in the same equation as 

this could potentially lead to multi collinerity 

problems while performing OLS estimation. 
The descriptions and expected signs of the 

variables are given in table 1. 

RESULTS AND DISCUSSION 

Table 1 shows the descriptions and summary 

statistics of all the variables under study. It can 

be seen from the table that the average marks, 

maximum, minimum and standard deviations 
for AIM are 58.43, 96, 3 and 14.78 respectively. 

Therefore the variation of mark is high. This 

may be due to the heterogeneous intake of 

students in the first year. The average, 
maximum, minimum and standard deviations 

for ATAR are 70.24, 98.95, 43 and 11.24 

respectively. The variation of the ATAR data is 
consistent with the variation in the AIM marks 

data. The average age of the students is 

approximately equal to 20 years, 60% of the 

students speak English at home and 76% of the 
students in the sample were born in Australia.   

Table I: Summary statistics 

Name  and descriptions of the variables Mean Max Min Stdev Number Expected 
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(%) sign 

Dependent variable 

iAIMmark = Marks obtained in the 

Accounting Information for Managers subject 

(out of 100) 

58.43 96.00 3.00 14.78 3011 

(100%) 

N/A 

Independent variables 

iGender = dummy variable for gender, 1 for 

male and 0 for female 

0.57 1.00 0.00 0.50 3011 

(100%) 

(+) or (-) 

iAGE =age of the student on 31 December, 

2011 

19.94 27.59 18.12 0.97 3011 

(100%) 

(+) 

iBaus =Dummy variable, 1 for Australian born 

and 0 otherwise 

0.76 1.00 0.00 0.43 2288 

(76%) 

(+) or (-) 

iLSAH =Dummy variable, 1 for Asian Born 

and 0 otherwise 

0.60 1.00 0.00 0.49 1801 

(60%) 

(+) & Sig 

iATAR = Australian Tertiary Admission Rank 

constructed using the weighted average of all 

HSC subjects undertaken by a student 

70.24 98.95 43.00 11.24 3011 

(100%) 

(+) & Sig 

iDgm = Dummy variable, 1 if the student has 

done general mathematics in HSC and 0 

otherwise. 

0.55 1.00 0.00 0.50 1648 

(55%) 

(+) or (-) 

iDmath = Dummy variable, 1 if the student has 

done mathematics in HSC and 0 otherwise. 

0.37 1.00 0.00 0.48 1105 

(37%) 

(+) & Sig 

1iDmath = Dummy variable, 1 if the student 

has done mathematics extension 1 in HSC and 0 

otherwise. 

0.07 1.00 0.00 0.25 208 

(7%) 

(+) & Sig 

2iDmath = Dummy variable, 1 if the student 

has done mathematics extension 2 in HSC and 0 
otherwise. 

0.01 1.00 0.00 0.08 18 
(0.59%) 

(+) & Sig 

iDengstd = Dummy variable, 1 if the student 

has done standard English in HSC and 0 

otherwise. 

0.56 1.00 0.00 0.50 1687 

(56%) 

(+) or (-) 

iDadveng = Dummy variable, 1 if the student 

has done advanced English in HSC and 0 

otherwise. 

0.41 1.00 0.00 0.49 1221 

(41%) 

(+) & Sig 

1iDeng = Dummy variable, 1 if the student has 

done English extension 1 in HSC and 0 

otherwise. 

0.04 1.00 0.00 0.19 110 

(4%) 

(+) & Sig 

2iDeng = Dummy variable, 1 if the student has 

done English extension 2 in HSC and 0 

otherwise. 

0.01 1.00 0.00 0.09 22 

(0.73%) 

(+) & Sig 

iDecon = Dummy variable, 1 if the student has 

done economics in HSC and 0 otherwise. 

0.64 1.00 0.00 0.48 1933 

(64%) 

(+) & Sig 

iDbusstd = Dummy variable, 1 if the student 

has done business studies in HSC and 0 

otherwise. 

0.27 1.00 0.00 0.45 820 

(27%) 

(+) & Sig 

iDlegstd = Dummy variable, 1 if the student 

has done legal studies in HSC and 0 otherwise. 

0.33 1.00 0.00 0.47 981 

(33%) 

(+) or (-) 

ie =random error term N/A N/A N/A N/A N/A N/A 

Note: Stdev=standard deviation; Min=Minimum value; Max=Maximum value; Sig=significance; 

number=number of observations 
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Table 2 and 3 shows the estimated co-efficient 
and corresponding p-values from equation (i) 

and (ii) using ordinary Least Square method 

under various specifications. Our hypothesis 
was to find out the main association between the 

performances of AIM in the university with 

different levels of HSC mathematics and 

English separately. It can be seen from table 2 
that the estimated coefficients of Dgm, Dmath, 

Dmath1 and Dmath2 are  -3.013, 5.009, 5.382 

and 5.872 respectively and significant at least at 
1% level. Thus, these coefficient estimates 

imply that students undertaking general 
mathematics are the most disadvantaged and the 

student’s that undertook mathematics extension 

two exhibit the best performance in AIM. 
Similar results can be seen from table 3 for 

different levels of English. The only exception 

is that the coefficients of Deng1 and Deng2 are 

not significant. This suggests that it may be the 
case that higher knowledge in English may not 

be required to study accounting in the 

university. 

Table II: Estimated co-efficient of AIM marks in the University using Ordinary Least Square methods 

(estimating equation (i)) 

 (1) (2) (3) (4) 

Constant 45.897***(0.000) 39.519*(0.000) 43.511**(0.000) 44.839***(0.000) 

Gender -1.097***(0.033) -1.374***(0.007) -1.094**(0.034) -1.046**(0.043) 

Age -0.910***(0.001) -0.736***(0.007) -0.899***(0.001) -0.963***(0.001) 

Baus -0.842*(0.199) -0.814(0.208) -0.900*(0.169) -0.975(0.138) 

LSAH 1.581***(0.001) 1.824***(0.001) 1.498***(0.001) 1.247**(0.029) 

ATAR 0.434***(0.000) 0.417***(0.000) 0.436***(0.000) 0.445***(0.000) 

Dgm -3.013***(0.000)    

Dmath  5.009***(0.000)   

Dmath1   5.382***(0.000)  

Dmath2    5.872*(0.074) 

Decon 1.933***(0.001) 1.497***(0.008) 2.239***(0.000) 2.335***(0.000) 

Dbusstd 2.741***(0.000) 2.981***(0.000) 2.784***(0.000) 2.544***(0.000) 

Dlegstd -0.483(0.373) -0.189 (0.727) -0.502(.3553 -0.630(0.247) 

     

R2 0.135 0.154 0.134 0.126 

Adj-R2 0.133 0.151 0.131 0.124 

F-stat  52.392 (0.000) 54.700 (0.000) 51.711 (0.000) 48.489 (0.000) 

Note: i) ***, ** and * indicates the level of significance at 1%, 5% and 10% level respectively,  

          ii) probability values are in brackets 

 
Table III: Estimated co-efficient of AIM marks in the University using Ordinary Least Square 

methods (estimating equation (ii)) 

 (5) (6) (7) (8) 

Constant 46.651***(0.000) 43.324***(0.000) 44.905***(0.000) 44.962***(0.000) 

Gender -0.868*(0.093) -0.920*(0.075) -1.004*(0.053) -1.015*(0.050) 

Age -0.932***(0.001) -0.868***(0.002) -0.967***(0.001) -0.974***(0.000) 

Baus -0.792 (0.228) -1.001(0127) -0.988(0.133) -0.977(0.137) 

LSAH 1.160**(0.042) 1.109*(0.053) 1.222**(0.033) 1.226**(0.032) 

ATAR 0.428***(0.000) 0.430***(0.000) 0.446***(0.000) 0.447***(0.000) 

Dengstd -2.379***(0.000)    

Dengadv  2.041***(0.000)   

Deng1   0.831(0.545)  

Degn2    1.417(0.634) 

Decon 2.120***(0.000) 2.140***(0.000) 2.308***(0.000) 2.327***(0.000) 

Dbusstd 2.670*** 

(0.000) 

2.610*** 

(0.000) 

2.502*** 

(0.000) 

2.485***(0.000) 

Dlegstd -0.808 

(0.137) 

-0.833 

(0.127) 

-0.665 

(0.220) 

-0.655(0.228) 

     

R
2
 0.132 0.130 0.126 0.126 

Adj-R2 0.129 0.127 0.123 0.123 

F-Statistics 50.706 (0.000) 49.947 (0.000) 48.131 (0.000) 48.113 (0.000) 
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Note: i) ***, ** and * indicates the level of significance at 1%, 5% and 10% level respectively,  

          ii) probability values are in brackets 

It also can be seen from table 2 and 3 that the 

female students perform significantly better than 

their male counterpart. The significant and 

positive coefficients of ATAR indicate that 

overall performance in HSC is important for 

achieving higher marks in AIM. Similarly, the 

coefficients of age, LSAH, Decon and Dbusstd 

are also significant.  

CONCLUSIONS AND RECOMMENDATIONS 

The significance of HSC mathematics and 

English as a predictor of success in higher 

education for any field of studies has important 

policy implications. It is clear from this research 

that standard English and general mathematics 

does not prepare a student adequately for 

performing well in AIM. On the other hand, 

higher levels of mathematics at high school 

were found to be very important determinants of 

a student’s success in AIM. Students also 

require some level of English (in our case 

advanced English) knowledge to study AIM. 

Therefore, to improve the standard of students 

and to get higher marks in AIM, it is 

recommended that the university should offer 

bridging courses, remedial tutorials, and other 

learning opportunities to improve students 

English language skills as well as mathematical 

knowledge. An alternative and perhaps harsher 

approach would be to only admit students who 

have completed high school mathematics and 

English at an acceptable level. This would send 

a strong signal to aspiring university students 

about the subjects they should study at high 

school, and thus guarantee higher chances of 

success in their university and future careers. 

Our study could have been better if we had 

access to some important variables such as 

student attendance, time spent on studying AIM 

etc. Therefore, as data on these variables 

become available, further research could shed 

some light on how much the magnitude and 

significance of the variable of interest in our 

study change once we incorporate these 

additional variables into the regression model. 
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