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This study examined students' attitudes to and ideas about mathematics at the beginning of a mathematics 
or engineering degree at university. The instrument used was one of Schoenfeld (1989) considerably 
modified for use with university students. Seventyjourstudents tdok part in the study. 
Several interesting results were· noted. Both male and female students. attributed their success in 
mathematics to intrinsic values such as hard work.· There was asignijicant difference between the ideas of 
students who had studied 3 unit mathematics and those who had studied 4 unit(thehighest level in NSW): 
Students who had studied 3 unit described school math~maticsas "just memorising". However86% of the 
students described mathematics as "interesting" and gave that as a reason for doing mathematics. 
The most interesting part of the study was the answers to 10 open-ended questionS; Here, this group of 
students demonstrated a mature understt;znding of the links between\areas of mathematics, of everyday, 
applications of what they chad studied at school and Were at ease with discussing their feelings about 
mathematics and learning mathematics. The mathematics they had studied sofarwas widely perceived as 
useful in the development of personal skills - teaching clear and logical thinking, fostering persistence, 
patience and discipline. 

This study examined stu.dents'attitudes to and ideas about mathematics at the beginning of a 
mathematics or engineering o.egree at university. The instrument used was one of Schoenfeld (1989) 
considerably modified for uSe with university students. Seventy-four students took part in the study. 

The aim of the study was to provide a basis for comparison of students' ideas of mathematics at the 
beginning and end of their degree and aim to encourage them to reflect on their previous learning 
experiences. The study will not be complete until 1995 however results of the initial survey are of 
interest and are presented here. . 

These results will form part of the information used for the design of future curriculum. Parallel 
studies of language used in lectures by academic staff and of student responses to'language-based 
aSSEissrnent in mathematics will contribute to curriculum change. 

METHOD 
Subjects 
Thesubjects were 74 first-year university students at the University of Technology, Sydney. These were 
made up of 46 students frolU the Bachelor of Science degree in mathematics (64% of cohort) 'and28 from 
a tutorial group· of 30 from the Bachelor of Engineering (Electrical). 

The subjects were predominantly a young group straight out of school with 75% aged17-19 and 19% . 
aged 20,.24. There were 49 male and 25 female students. There are more males because of the inclusion 
of Engineering students - in the BSc (mathematics) the numbers of males and females are approximately 
equal, 78% had completed 3 or 4 unit mathematics in the NSW Higher School Certificate. 

. . . . ( 



Thel"~ 
'Theinstiument i~ ha6ed QJi\()ne desigrt~ hY .• SciloenieM(1989) ... Many. of . the question~ w~te'cll9nged, to 
lang~~ge more sult9ble .. for,. older, Aust¥al!i!<IDstudents.Otherqtlestionsdid not apply m the Austr9iian 
context and Were'tW1eted .. S()nIe CJjU€$ti()flswere added to'meet our needs (see9ppendix fOf instrl,lment). 

Procedures .. ' . ..' 
The surveys were distributed in'. the.,£irstweek$of~lnester ju.st· ~ftel" the stu,4ents arrived at. UJ)i\ler~ity. 
It IS therefore a survey of~eir il:!leas regarding sehoolmathem,atks rather th",ni;l stp'vey ()f ideas 
regardingUilivel'sitymatftemati~s;.. ....-.. ....... .... .'. . '. '. . ....... " .. ' . 
. AllSWd€l'rts, 102 in t()tal~eontprising nfrom the I3Sc (Mat:hematies)'and30 from BEel:1)ectri~l} Were 
given the 0pp01'tunity t~participate and-invited to take the surveyhomeandc()~plete it at their leis\lire. 
The surveYs weteanooym~s.74su:rveyswere retumed.FJrOlnthe detailed ;lU)SWersgiven to the 
open-ended.' questionsi studeiltstoQk consi,derable .tiIneand Care with their answers~ . 

PiSCUSSION OraESUL'fS 
Attributions Qfsueeessor,.Uute ... ' ' ...... ,. '.' '., . ...... .' ." ,., '. ....... .' . ..' . . 
This gl"OUP'of'students attJ:ibuted.thetr .succe~. in. ~~th,ematie$ tointrinsk tactQ)"s .. ~ .•. primarily. to' har~ 
work (970/0)andt~ a.les~rextent,n.ati,tralaMlity (7tr'/o) • . The~deaofteacher hia~l wass.trongly rejected.. 
Eighteefl.perceqt felt tilat luek played sQme~()lefuttil't.ge,rwraHhis idea was a\soreje,ted,' " .. '., .. '. . .... 
. ' Doing badly m Ipatbs was also stronglyattribtlted to intrinsic fC}ctol'S: nQtstudying hard enough 
(92%). and. careless mistakes (90%): In.tec;restiriglyla~k of abil,ity.Wi!ls nQt seen 'aB. a signift{;(lnt£acfor in 
explammglacik ofsu(1C~$ (lJ%). . . '. , ....... . . . . .' . . 
. . It app~rs ~t .the stud~ts f~lt that they had somehaturi\lability in mathematics whlclicall explain . 
some of tbei1'su{;cess, but are aWaI'etl:\at hard wpr,k.Mdattelltion.tOaccura{;yaJ,"eth~ major' 
deterlllirulntsof.tbeirl'erformMce. . Thil?certainly sounas like an ideaJgrouptQ' do ill g~gree in 
mathematksorenpineering'. . .' ...... . .. ,. . ....... ..... ....) . . . ' .. ' .• .' .... .,' 

TJ;teatlribiUtionsofsuccess. dicLnot y~s~antlybetween~the~tics a~ep.gm~l'lf\g~udents 
not was there asign.i£jc<lntdifferenee petweenmale and temalestu~ts .. ThereSuHson ~x~Uffertmces . 
«)r lack of them) .' reptica'teSchoenfeld's (1989). results. In. .fact,;no s~xdiffereJloos .. Were Jwted 'Ofl any 
question so results hav~ b~enquot~d as totals. . 

jJerceptions~t ~chooJMatJt'JJljltics '. .... . ..... " '.. . " " ... ' . ...... .... ..' .. " '" ....... ....< 

Of ... ~." 74studeJlts, 57 ha.g. sfudi~deither·.301" 4llIlit xnathematks for .the 1991.NSWHigherSMool . 
Certificattl,twohad studied~unit <md f.purteenhad not sat for the 1991 IiSC{matureagec!Pf overseas 
students), .' Overall, tbree~quarters.Qf the students . telttbat sPlool roaths waS" 'Jropstlyfaets,and 
ptoc-e(11!J,resthat have to ·be mempriSed",iiltbQugh '.a:., similar proportion also felt thatscliopl .m.aths was 
"thPu,glltprov(tking". < .. ' ... '. . .... '.. . ..... . ..... . ..' ," . 
"~~~,giventbedlanwto ~xpMd~~e ideQl;)f nIemorisirtg m .the Qpen~ended. questi9ns',studerits 
seem~~to ··'be·awar~ oftbe. ~vantages ·.an~disad.vantages of. memorising .• and 'S9 .thisper~eption. of 
lllem~iilgmustPet.empered with the. fact that these students have recently.\:om.pletedthe Higher 
SchQQICertificateexa:mwt\(~re-speed is~nticd.. . '. ..., .' . .'. .... . .' 

:Thetewasa\s~gnificil.n.t.difference·Petween 3 and 4imit st:udents,(p·~ 0.02), with31J1litstudents more 
. inclined to' classify schoQlmathsas just memorising. 

Views Oll MatJIemaiies and English . ..' . . . .... '.. ". '. 
There was <1strQngfeelingtbat natural'ahility plays an important role in'mathematics an,.dEl1$lish. 86% 
felt it was true that same peop~ea~egoodi\\t ~a'tbs and' some. are not· and 82% felt the 'sameab?ut . 
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English. Further, almost two-thirds of students felt there was no connection between being good at 
English and being good at mathematics. . 

Most students (86%)believed that in mathematics something is either right or wrong, whereas this is 
not considered true for English (14%). This differed from Schoenfeld's (1989) results where he found 
that students found the right/wrongdistinction sharper in English classes. He attributed this}o the 
classroom praCtice where part marks are given for incorrect mathematics answers but English 
grammatical and spelling errors are emphasised by 'ugly red marks.' 

. There were several questions comparing features of the teaching of mathematics and English. 
Students considered it desin'\ble that both English and mathematics teachers show students a variety of 
ways to look at the same question (86% and 96'Yorespectively) but whereas shOWing you the' exact w~y . 
to answer test questions was not considered important for English teachers (21%) nearly half of the 
students (44%) felt that it had some importance forMathematics teachers. 

Perceptions of Mathematics 
There were some encouraging results in this section of the questionnaire. Most students (71%) felt that 
everything important is not already known by mathematicians, that in mathematics you can be creative 
and discover things by yourself(86%) and that it is not true that maths problems can be done correctly 
in only one way (92%). This contrasts with students perceptionsQf school mathematics which most 
considered was mostly facts ami procedures that have to be memorised. 

Reasons for Learning Mathematics '. . 
The strongest reasons for learning mathematics were wanting to do well in the course, because it will be 
useful in getting a job, and because it is required for the student's program- all practical considerations. 
However of equal importance was that mathematics is interesting, with 86% quoting this as a reason for 
learning mathematics, and no student disagreeing strongly. 

Open Ended Questions 
Many respondents to the survey gave surprisingly detailed comments showing that they had given 
conSiderable thought to their answers and that they appreciated the oppor~nity to voice their opinions .. 

(Question: Do you. think mathematicians work alone on problems or together? Which do you think is better 
and why? ) There was a strong preference for mathematicians to work at least part of the time in groups, 
to share ideas and gairi different perspectives. (Question: Are the different mathematics courses you have 
taken related ta each other in any way? If so, how?) Most students perceived the different mathematics 
courses (algebra, geometry, trigonometry) as related, with particular mention being made of algebra as a 

. link between courses, and of basic problem solving techniques as common to all courses. (Question: 'Why 
do you think so much time in geometry classes is spent learning to write proofs?) Learning towrite proofs in 
geometry wasseen as important in aiding understanding of the theory, in improving analytical skills, 
and in learning that you must justify your answers. This last attribute was seen as fundamental in 
real-life problems p<.trticularly in engmeering. 

(Question: How much of you ability to do proofs shows up when you take maths tests?) Students varied 
their assessment of how much of their ability to do mathematics showed up in maths tests, with 
opinions evenly split between "most," "some" and "not much". One student questioned the meaning of 
"doing maths" - "What is meant by doing maths? If doing mathematics means pressing the keys of the 
calculators, speed of writing and time of thinking, and then paper work free of 'silly' mistakes then. 
during any maths test I realise I am unable to do maths." • 

(Question: What can you do if you gel stuck while doing a maths problem?) Various strategies for coping 
when you getsfuck while doing a maths problem were suggested,.ranging from "keep on working" to 
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"parik". The most common strategies were to leave the question and come back later,approach it from 
adiffererif angle, or seek fot help from notes, friends, tutors, lecturers: There may have been some 
confusion over ,the interpretation of this ql.!estion as to whether the "getting stuck" was under exam 
conditions or not. 

(Question: In what way, if any; is the maths you, have studied useful?) Responses to the question on the 
usefulness of mathematics fell into two categories - external (relevance) and internal (personal 
development); Mathematics Was seen as relevant to problem solving in Work, particularly engineering , 
and computing arid to everyday life. "I use maths all the time - working out my economy rate when 
bowling in crickef, w()rking out at which angle to hit the ball wh~rt playing snooker, counting my 
money, Working out my weight index so that Idon't get too fat etc". And somewhat more succinctly, "it 
means the puzzles are easier". Mathematics studied so 'far was also widely perceived as useful in the 
development of persorial skills - teaching dear and logical thinking, fostering persistence, patience and 
discipline; , 

(Qriestiol1: Do you think students ,can discover mathefnaticson their oWn, or does mathematics have to be 
shown to them? Please explain.) Despite most students indicating in the questionnaire (Q24) that in maths 
youcari be creative, many revealed a lack of confidence whert asked whether' students can discover 
mathematics ()n their ()Wn. The most common response was that studerttsneed to be shown the basic 
rules, but can discover maths on their OWIl, given motivation, dedication and guidance along the way. 
Some students felt that self*discovery of mathematics was only for the very smart, while a, number felt it 
was a waste of time. "After all, it took mathematicians years to work out some of the stuff'. ''Teachers 
are more successful at teaching new ideas rather thantryingto follow it in the text book". ' ' 

(Question: If youunder~tand the material, how long should it take to solve a typical homework problem? What 
is a reasonable amount of time to work ona problem before you know it is impossible?), Although most students 
felt that a typical homework pr()blem should' take less, than tert minutes, opinions varied widely as to 
what is areasonableam()unt of time to work on a problem before you know it is impossible. Afew, 
stUderits areappaiently able to assess whether a question is impossible within two to three minutes, 
most Will work for between tenmiriutesclnd one hour; and a few very determirted students, are 

.. prepared to work iridefiriitely."I don't stop working on somethirtg until someone says it is impossible 
and then I usually try to prove them wrong:' "A problem is impossible when you have exhausted all ' 
avenues available". , ', " 

(Question: How can you know whether you u.nderstand something in maths? What do you do to measure, 
(test) yourself?) , Again a number of methods forknow:irig whether, YOll. understand something in' maths 
were suggested. ',Most popular' was simply when you get your problems correct, ,or can· solve them 
without reference to textbook or notes. Also mentioned was being able;to follow the theory and apply it 
mdiffererit situations; when you ,actually start enjoying the work; and being able to explain it to others. 

, "If lcan explain it to someone else I know that I understand it myself'. Most students tested themselves' 
with extra questions. ' , , 

(Question: How important is memorising in learning mathematics? If anything else is important, please 
explain how.) Finally there was strong agreement that while memorising formulas is important in that it 
can saveyoutime,Urtderstandingis vital. "Memodsingbecomes less important as understanding is 
ach,' ieved". "Memorisirtg (formulae) has its role but understanding how to use them. is the key". 

. . . . . 

nvlPLICATlONS FORTEACHlNG 
There are several implications for teaching from this study. The strong preference for mathematicians to 
work at least part of the time in groups suggests greater USe of groupcactivities irtmathematics learning 
and assessment. Being able to explain the work to others as an aid·to personal understanding suggests 
part of the assessment of mathematics students could be the presentation of short seminars to class 
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groups. The fact that many students expressed a preference for teachers rather than books reinforces 
the importance of backup services such as mathematics study centres, peer teaching or after school . 
homework s~ssions. Students are looking for personal contact in their mathematics learning. 

There are also implications for the teaching of university mathematics. Students are willing to work 
hard, they can make connections between .branches· of mathematics, most display a mature ability to 
reflect on their learning. This is a good basis on which to start a university career. -We need to ensure 
that the overloaded curricula and the types of assessment procedures we use are changed so that 
students are not forced into memorising mode. Our survey has shown: that students are willing to 
articulatetbeirreflections on school mathematics and I believe this can be translated into reflection on 
the conceptual difficulties in early university calculus as identified in Tall (1992) provided students are 
given an opportunity. Students in this survey showed a lack of confidence in their ability to discover 
mathematics· on their own - again care must be taken to give students confidence in their abilities. 

As one of my students said to me last week "You don't want me to just learn this,you want me to 
think!" . 

CONCLUSION 
Several interesting results were noted. Both male and female students attributed their success in 
mathematics to intrinsic values such as hard work. There was a Significant difference between the ideas 
·of students who had studied 3 unit mathematics and those who had studied 4 unit (the highest level in 
NSW). Students who/had studied 3 unit described school mathematics as "just memorising". However 
most of the students described mathematics as· "interesting" and gave· that as a reason for doing 
mathematics. The mathematics th~y had studied·· so far was widely perceived as useful in the 
development of personal skills - teaching clear.and logical thinking,fo~teringpersistencei patience and 
discipline. . 

There were difficulties with students conceptions of 'impossible'· with most students believing that a 
problem was impossible if they spent ten minutes to an hour working on it. . This was Cl' longer time span 
than that shown in Schoenfeld's study and may represent the older age group of the students surveyed. 
One would expect the idea of a problem being 'impossible'· to Change over their course of study at 
university. . 

The students involved in this study were enrolling in either a mathematics degree or an engineering 
degree, both of which clearly require a high level of competence in mathematics. However many other 
degrees, such as Business and Psychology, include either mathematical or statistical subjects. The 
students enrolling in these courses· have a more varied background in mathematical experience and a 
comparison of their attitudes to and ideas about matnematics with those of our original survey group 

. will also prove interesting. . 
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