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The depiction of females and males in Mozambicamdty Mathematics textbooks for grades 6 and 7
were examined, and comparisons made with Victo{faustralia) textbooks for years 5 and 6. It was
found that mathematics learning was portrayed asnale domain in the Mozambican textbooks,
reflecting what used to be the case with Australexts of the 1970s, although there are some difiars
between the two countries that may be culturallgeoia The Victorian textbooks depicted mathematics
learning as a domain for all children, and in thajority of categories examined, females and males
were distributed fairly evenly. Compared to earlieported findings, there was a general improvement
in the portrayal of females in Victorian textbooks.

Introduction and background to study

In Mozambique, activities aimed at eliminat
gender disparities in education became popul
the 1990s through UNICEF intervention proje
soon after the country ratified the Declaration
Education for All (EFA) (Bernard & Cabra
2002). Since then, there have been three n
objectives forming the focus of UNICEF projec
to increase the enrolment rates of girls in thdye
school grades, to ensure that enrolled girls do
drop-out, and to ensure that girls do not fail {
grade they are attending (Guz, 2000; Bernard
Cabral, 2002). However, despite the efforts of
government and non-governmental organisation
national evaluation report carried out by UNICE
indicated that although the school participation
girls and boys in grades 1 to 5 tended to be sim
there were fewer girls than boys in grades 6 an
and there were differences across the provin
(Guz, 2000). Moreover, fewer than 40% of Md
ambican children complete primary education 4
there is a gender gap in completion rate of g
20%, with fewer girls completing primar

farming, fetching water, and even income

jggeneration. The long walking distances to schools
r amd the lack of piped water and separate facilities

Cté schools have also been identified as causes for
ogender disparities in education. As a consequence,
, the affirmative actions of government and non-
naiovernmental organisations to promote girls’
seducation have concentrated mostly on subsidiary
brissues, such as money given to girls to support
niitem at school. Little has been done to look into
hthe curriculum, that is, to question to what extent
#ae curriculum is ‘girl-friendly’.

the In Mozambique, gender equity in education has
spaen discussed mainly in terms of equal
Fparticipation of girls and boys in the classroom
qiGuz, 2000; Bernard & Cabral, 2002; UNICEF,
12006). Although this is an important starting pgint
ddhe of the other critical dimensions of gender
cequity in education is equal educational outcomes
z{Fennema, 1990). Equal educational outcomes
ndemand that girls and boys must both experience
vgiood quality teaching. In fact, Fennemibid.)

schooling than boys. UNICEF therefore questio

whether Mozambique was going to achieve oneé approaches valued by teachers:

the key purposes of the United Nations Millenniym

Development Goals (MDG), the completion
primary education for all by 2015.
To date, official

accounts of the gender
disparities in Mozambican schools have bgen
attributed to poverty in the majority of familiep,

y linked the problem of gender equity in
edathematics education to certain teaching
Achieving equivalent outcomes in

f mathematics education for males and
females may require that teachers
actually treat the sexes differently. It
could be that the most effective teaching

for males is different from that of

and to schools which are unsafe for girls becguse females. For example, there is some

of harassment by adult males (Guz, 2000; Bernard evidence

that classes organised to

& Cabral, 2002; UNICEF, 2006). It has been provide competitionresult in somewhat

claimed that some parents tend to keep their better

daughters at home so that they can help

Pythagoras 66, December, 2007, pp. 85-96

learning for males, while
ith classrooms that encouragmoperation
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are better for females.itflics added Mozambican system of education
(Fennema, 1990: 5-6). Due to important differences between
Fennema ibid.) also argued that there wereMozambique and Victoria in terms of language
reasons other than economic ones leading @sed for school instruction, curriculum and culture
gender disparities in mathematics learning. $hibe Mozambican system of education is described
pointed out that females contributed |[tdn order to assist in understanding the findings
mathematics knowledge in the past, but thdtom this study.
societal attitudes inhibited such contributionse $h  The language of instruction in Mozambique is
suggested that girls should be given opportunitié®ortuguese, a legacy of over 500 years of western
to experience and to contribute to mathemati@nd colonial experience. As in many other African
knowledge just as boys do. countries, the Mathematics curriculum in
It was Fennema’s (1990) arguments thdWlozambique is aurriculum transplantationthat
motivated the analysis of gender differences| iis, the content reflects western values (Gerdes,
Mozambican textbooks and the comparison with988). Despite the vast numbers of people entering
Victorian (Australia) textbooks that are reported|ischools soon after independence in many former
this article. The inclusion of textbooks fromwestern colonies, including Mozambique, the
Victoria was purposeful because efforts to brinlylathematics curriculum retained its western roots.
about gender equity in textbooks in Australia dpt€he Mozambican Ministry of Education and
back to the 1970s (Australian College |ofCulture is currently attempting to restructure the
Education, 1977; Clarkson, 1993; Forgasz, 1996urriculum by considering issues such as native
McKimmie, 2002). Also, gender issues have bedanguages, gender and cultural values (Guz, 2000).
discussed in teacher education programs| in The formal education system wused in

Australia and there is general acceptance
females and minority groups should be tre
fairly in school materials (Clarkson, 1993).

The study reported here sought to answer
following questions:

1) Are the photos and drawings illustratif

females and males distributed with the sam

frequency in the mathematics textbooks?

2) Among the photos and drawings illustrati
people, how often do females and males apj
together?

3) Do females and males share equal ac

hisitozambique is a ‘5 + 2 + 3 + 2’ model which

edeans children study five years at Lower Primary
level, two years at Upper Primary, three years at
th@wer Secondary, and two years at Upper
Secondary level. They graduate from one level to

nghe next level by sitting for national examinations

e Portuguese and Mathematics are compulsory
subjects for all students up to Lower Secondary
ndevel. In order to move from one level to the next,

vestudents must be competent in both subjects as
these are considered the core subjects in further
tiwtudies (Ministério de Educacédo e Cultura, 2003).

(physical) and passive (non-physical) roles? IAt the Upper Secondary Education level,
their active and passive roles, are females jaMathematics is optional.
males equally mathematically cognitively

engaged?

4) Are females and males mentioned with
same frequency in mathematical problems?

5) How are selected mathematics educatid
values (accessibility and ‘specialism’ — defin
on page 89) evident in the textbooks? Are th
differences along gender lines?

6) What are the important differences in t
findings in the textbooks of Mozambique a
Victoria?

For a better understanding of the differen
and similarities in the data obtained in this stu
an overview of the Mozambican system
education is described briefly in the section t
follows.

Mathematics teaching in Mozambican schools
hem a typical Mozambican Primary School
Mathematics classroom, the furniture is organised
ngl rows of individual chairs and desks, usually
edacing the blackboard where teachers have their
etables nearby. Since 2003, every primary school
child has received a free textbook which must be
heeturned to the school at the end of the year to be
ndeused by another child.
Mathematics lessons usually begin with the
cetieacher speaking to the whole class, giving
dynstructions about activities in the textbook.
ofStudents then complete the activities individually.
hdEven in cases where children are seated in desks in
pairs, or when there are no desks and they sit on
the floor, students are working individually.
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development | verpal ability
Confidence
Usefulness of mathematics
Learner Sex-role congruency
variables Fear of success
Beliefs Attributional style
I Learned helplessness
Motivation ; )
Mastery orientation
Performance following
failure
, Law, Media, Peers,
Society )
Cultural expectations
Environmental Home Parents, Siblings,
variables Socioeconomic status
Teachers, Organization,
School Curriculum, Textbooks,
Assessment, Peers
Table 1. Two categories of variables commonly used to explain gender differences in

mathematics learning (adapted from Leder, 1990: 15).

work on the activities; any queries related to
activities are directed to the teacher.
Mozambican classrooms the value of competit

he be equally willing to pursue mathe-
In matics-related careers and should be
on equally able to learn new mathematics as

in mathematics learning is emphasised more than it is required (Fennema, 1990: 5).

cooperative work, and students with difficulties 3
usually ignored (Luis, 2004).

Prior research

Gender issues and mathematics learning
Gender equity in mathematics learning has b
defined according to three dimensions: equity
equal opportunity to learn mathematics, equity,
equal educational treatment, and equity as e
educational outcomes (Fennema, 1990).
dimension referred to as equal opportunity to le
mathematics, focuses on the equal right
participate in mathematics learning for bd
females and males. Equity as equal educati
treatment is concerned with fair teaching in f
mathematics classroom (and in textbooks),
females and males experience it through teac
student (and textbook-student) interactions. 7
third dimension, equity as equal educatio
outcomes, attempts to ensure that:

At the end of schooling, there should be

no differences in what females and males

have learned, nor should there be any

gender differences in how students feel

about themselves as learners of

The reasons for gender differences in
mathematics learning are multifaceted and there
are many explanations for them (for example,
Leder, 1990; 1992; Leder, Forgasz & Solar, 1996).
Leder (1990; 1992) reviewed research on gender
pelifferences in mathematics learning and identified
dhe main variables commonly used to explain why,
am average, females’ achievement levels were
JUalver than males’, and why females were less

18

Thikely to be enrolled in challenging mathematics

aicourses — as summarised in Table 1.

to As shown in Table 1, gender differences in
thmathematics learning have been explained using
brtmlo main categories of variables: learner-related
hand environmental variables. The learner-related
asriables are directly associated with the learner,
hevhile the environmental variables are external
[hafluences on the learner. Each category of vagiabl
nas further divided into sub-categories. The learner
related variables are divided into cognitive
development (spatial ability and verbal ability)Jdan
the personal beliefs. The internal belief system
comprises a range of affective variables (Table 1)
which were found to influence participation and
achievement in mathematics, with males generally

mathematics. Males and females should
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1 Equal numbers of males and females
2 Males and females sharing active (‘doer’) and passive (helper/observer) roles

3 A balance of contextual settings of interest to males and females (not
necessarily gender-neutral activities)

4 The settings, occupations and professions illustrated or mentioned are not
gender-stereotyped

S The images of people and their names clearly reflect a multicultural profile

Table 2. A checklist for a gender-equitable mathematics textbook (adapted from
Forgasz, 1996: 2).

holding more functional (likely to succeed) beligfs Values of accessibility and ‘specialism’ in
than females (Leder, 1990). mathematics learning
Leder's (bid.) second category of variablesBishop (1996: 19) defined values in mathematics
comprised environmental variables which wegreducation as “the deep affective qualities which
divided into three subcategories: society, home pmrducation aims to foster through the school subject
school (Table 1). Based on an extensive literafuod Mathematics”. According to Bishop (1988) and
review, Koehler (1990) found that learningBishop, Seah and Chin (2003), mathematics
mathematics among males and females wésachers promote three categories of values in
strongly influenced by the educationakclassrooms: general educational, mathematical, and
environment including, for example, textbooks thahathematics educational. General educational
were well known for their stereotyped remarks, sexalues do not have a mathematical component;
bias, and the presentation of mathematics as a matevever, teachers use a mathematical activity to
domain (more suited to males than to females), tliscuss issues related to environmental protection
classrooms, teachers were found to spend mae behaviour, for example. Mathematical values
time with boys than with girls, with boys askingare related to the nature of mathematics itself,
and being asked more questions than girls. Bopsarticularly the way mathematics knowledge was
were also criticised and praised more often thateveloped in different cultures over time.
girls. Mathematics educational values are related to the
nature of teaching and learning Mathematics as a
Textbooks, gender and mathematics learning | school subject. Although the three categories of
Forgasz (1996) investigated gender equity in|aralues are important for research, the focus in the
Australian Mathematics textbook and produced study reported here was only on mathematics
checklist of five equity issues (Table 2). It wagducational values.
claimed that in order to be considered gender Seah (1999) characterised mathematics
equitable, textbooks and other educationaducational values in the following terms:
materials needed to meet the five criteitiéd(). The norms and practices of doing
Appropriate depictions of females and maleg in mathematics as advocated by the
mathematics textbooks are important because mathematics teacher or textbook reflect
pictures and text that depict gender stereotyped values which are both mathematical and
roles and occupations and gender-biased languageeducational.  Such  values include
can send implicit messages to females and mialesencouraging or expecting pupils to
that they incorporate into their understandings| of display their workings of a problem-
life around them, and their place in it. Gendgr- solving exercise in detail, as well as to
biased text and images can contribute to| or double-check answers for accuracy
reinforce students’ beliefs about gender rple before submission. (1999: 18)
expectations. When the materials portjay According to Seahilfid.), there are many
stereotyped images, students might devealamategories of mathematics educational values to be
inaccurate perceptions of their real potential arfdund. However, in his study of textbook materials,
the potential of others (Stretmatter, 1994). Seah focused on five values that were most likely
to be found in the classroom or in textbooks. These
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Values

Complementary Values

Instrumental Understanding
Formalistic view of mathematics learning

Relational Understanding
Activist view of mathematics learning

‘Specialism’ Accessibility
Theoretical Relevance
Process Product
Table 3. Mathematics educational values (adapted from Seah, 1999: 125-126).

values, and their complementary pairs, are liste
Table 3.

As can be seen in Table 3, each mathema
educational value has a complementary va
Accessibility and ‘specialism’ were selected as

g suggested by Forgasz (1996) and the text features
conveying accessibility and ‘specialism’ suggested

tibg Seah (1999).

ue. In the next section, a brief overview of the

fh@ssumptions about the social world that informed

focus of the study reported here because théye study is presented. Thereafter, the research

contain text features that can be analysed a
gender lines. Text features of accessibility g
convey embedded messages to students
everyone can find a place in mathematics learn

ontethods used to select the textbooks, and the
amethods adopted to assess the validity and
tineliability of data will be discussed.

ing

(Bishop, 1988; Seah, 1999) rather than math&ssumptions about the social world

matics as a field for only a certain group of peo
(for example, males). Text features of ‘specialig
convey the implicit message that in order to
well in mathematics, one needs to possess sp
knowledge and skills, such as appropri
vocabulary and formulae. In fact, accessibility
one of the principles that Bishop (1988) sugges

plThe study was informed by three paradigms,
mamely, positivism, interpretivism and

doonstructionism, each of which reflects

e@akumptions about the social world (Terre Blanche
ht& Durrheim, 1999).

is Underpinning the positivist paradigm is the

tdublief that there is an objective reality and théd

for the development of an enculturation curricullimeality can be accessed through observation that is

aimed at reaching all children:
Mathematics education should be for
all... the curriculum content must not be
beyond the intellectual capabilities of the
children, nor must the material examples,
situations, and phenomena—to—be—
explained, be exclusive to any one group

in society. (1988: 96)

According to Seah (1990), accessibility
mathematics learning is promoted in text mater
when the following text features are evide
workers, labourers, females, and minorities

directly experienced, measured, and verified by
independent researchers. The aim of the positivist
paradigm is to verify and describe in a rigorous
way what people have already taken hold of or
suspected (Terre Blanche & Durrheim, 1999).

The interpretive point of view is concerned with
the meanings that people attach to existent facts.
adopting an interpretive stance, the intentiorois t

ifind out and describe how social phenomena are
abxperienced by the people involved in those
ntsituations (Terre Blanche & Durrheim, 1999).

are The basis of the social constructionist paradigm

depicted using mathematical ideas in their dailig a belief that there are multiple and valid rigedi

life; students are invited to work collaborative
and share information; the textbook writers con
concern by checking affective variables such
student confidence, attitude, and self-evaluat
‘Specialism’ is the complement of accessibilit
with text features including the following
mathematical concepts are presented
specialist vocabulary, often introduced throu
formal definitions; mathematics is presented a
product of gifted human actions (Seah, 1999).
The instruments used in this study to anal
the selected mathematics textbooks w|

yHence, constructionist researchers are interented i
eynderstanding how such realities, or ‘human
aonstructs’, appear among a particular group of
opeople. In other words, constructionism is
yinterested in understanding how people determine
: what is normal and abnormal in particular contexts
VifTerre Blanche & Durrheim, 1999).

gh Terre Blanche and Durrheim (1999) used a
S Ehotograph in a magazine to illustrate how the
positivist, interpretivist and constructionist para
yaigms have three quite distinct readings of the
pigame scene. In this study the three paradigms were

developed out of the gender equity check

idilended “because different paradigms exist
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simultaneously, it is possible for the saméo infer the implicit messages that they might
researcher to draw on more than one paradigegnvey to the reader. Crowded images, such as
depending on the kind of work they are doingpeople in a train or market, and images showing
(Terre Blanche & Durrheim, 1999: 7). Theonly a small part of the human body (a hand, for
positivist position was of value to the stugdyexample) were excluded from the analyses as it
because it was important to know observable factgs difficult to identify their gender.

such as the number of females and males portrayedThe validity and reliability of the subjective
in the textbook materials. Likewise, thedata collected were determined by recoding the
interpretive position was required to interpret theame data from the texts over time (from January
hidden messages that readers may gain from ttee June 2006). As the meanings of the visual
textbooks, for example, it was important to discgrmaterial are culture-bound, the interpretation
whether mathematics might be portrayed as$ depends on the researchers’ knowledge of the

‘male domain’, ‘female domain’, or a ‘domain f
all, females and males’. The constructio
perspective was equally valuable because of s
political differences between Mozambique
Australia, for example, culture, context, langua
and curriculum.

Methods
Selection of textbooks and grades

Mozambican Primary Mathematics textbooks
the grades 6 and 7 were selected for anal
because they were recently issued in Mozambi
and there has been no study of them. The ana|
of gender issues in these textbooks was partigu
important as gender differences in Primg
education in Mozambique, as discussed eatrlier,
relatively large in these grades. Nelson Mat
matics textbooks were selected in Victor
Australia, because they were first introduced m
same year as the Mozambican textbooks (20
Also, Nelson Mathematics is one of the mq
popular titles in Victoria. It should be noted th
with respect to curriculum content, grades 6 an
in Mozambique correspond to years 5 and 6
Victoria, respectively.

Data collection, validity and reliability of data
Content analysis is a non-reactive research me
aimed at gathering and analysing the content
text. The content of a text refers to worg
meanings, pictures, symbols, ideas, themes, or
other explicit or implicit messages that can
communicated through a text (Neuman, 2003)
this study the four selected textbooks wsg
thoroughly analysed page by page. In all pictd
and drawings
countable people, the unit of analysis was a per
The number of pages in the textbooks var

with  gender-identifiable ang

rcontext (Neuman, 2003).
ist The instruments to collect data were validated
cloy running a two-hour seminar involving
ndhathematics and science students and lecturers at
pévlonash  University, Victoria, Australia. The
participants represented different backgrounds.
They were asked to identify the roles of the people
illustrated in a number of randomly selected pages
of the textbooks, and were asked to select, from a
olist provided, the values promoted by the textbook
yasthors. During the seminar the selections were
gsbared and discussion vyielded three important
yeistcomes that influenced the course of this study:
ad) By comparing the findings obtained by the
ry seminar participants with those of the first-
are named author of this article (undertaken a week
he- earlier), the data gathering instruments were
a, validated.
ti2) The data gathering instruments were improved
D3). by being able to describe more rigorously the
st features of people/characters portrayed in the
at textbooks that are engaged in active or passive
d 7 roles.
iB) Criteria were established to identify whether the
textbook people/characters were mathemat-
ically cognitively engaged or not.

hR@suIts

Dfhe first question of the study sought to identify
ISwhether the photos and drawings illustrating
%gmales and males in the various textbooks were
bgistributed with the same frequency throughout, in
Brder to meet one of the criteria for gender equity
F'But forward by Forgasz (1996). The numbers of
'88males and males depicted, as well as the
'Grequency ratio of females to males, are shown in
SOfhble 4.
ed As can be seen in Table 4, there were

between 100 and 120. The wording of ev¢
written problem was also analysed. The illustr

FiYifferences between the textbooks of Mozambique
%d Victoria in terms of the frequency ratios. The

characters or photographed individuals and thegmale to male ratios in the Mozambican textbooks
actions were thus analysed and described in ordgére lower than 1.00:1 — indicating that males
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: : passive roles (non-physical
Region Level Females | Males | F:M ratio activities). Forgasz (1996)
bi Grade 6 16 21 0.76:1 associated active roles with doing
Mozambique | . . | 1o 19 | 052:1 something and passive roles with
_ helping or observing. Based on
Victoria Year5 20 20 1.00:1 these readings, active and passive
Year 6 18 15 ]120:1 roles were inferred from the
actions undertaken by the
Table 4. Distribution frequency of females and males characters illustrated in the

in photos and drawings.

were illustrated more often than females. T
Victorian year 5 textbook illustrated equal numb
of females and males, whereas the year 6 texth
illustrated more females than males. These reg
indicate that the Mozambican texts were m

textbooks. Table 5 presents a
summary of the data (frequencies
he and female to male ratios) on the
heoles played by females and males.
ook The objective for the calculation of the female
ules male ratios in active and passive roles was to
hreerify whether, as in the past, there were more

consistent with pattern of male and femalgales than females playing active roles and more

depictions found in textbooks from earlier times
Australia in which more males than females w
portrayed (Australian College of Education, 197,
In the textbooks of the mid-1980s in Victoria thg
was an attempt to portray females and males n
equally, but it was found that there were still B¢
males than females (Clarkson, 1993). The pre
study suggests that Victorian textbook writers 3
publishers seem to be responding positively to
need for gender inclusivity (Forgasz, 1996).

The second question of the study sought
determine how often females and males appe
together in the same photos or drawings. T
question was important as the illustration
females and males in the same drawing coulg
used to reinforce gender-stereotypes, for exan
by depicting males as the ‘doers’ and femaleg
the ‘helpers’ or ‘observers’ (Forgasz, 1996). Itsw
found that in the Victorian textbooks females g
males were rarely illustrated together whereag
the Mozambican textbooks there was a trend

ifemales than males in passive roles (Australian
heollege of Education, 1977; Clarkson, 1993;
7)VicKimmie, 2002).

re As can be seen in Table 5 the female to male
hgdios for the Mozambican textbooks are lower
prthan 1.00:1 in all categories. This means that more
Ldheles than females were portrayed in active roles,
in@s was also found in earlier times in Australia
thAustralian College of Education, 1977) and by
Clarkson (1993). More males than females were
@so found in passive roles in Mozambican text-
hragoks,  which  differs  from past analyses
h(éustralian College of Education, 1977; Clarkson,
01993; McKimmie, 2002).

be The illustrations in the Victorian textbooks
plere more varied. Female to male ratios revealed
Haat:

a* Year 6 textbook: females and males shared
nd equal numbers of passive roles (ratios of
in 1.00:1) and, in contrast with earlier textbooks
to (Australian College of Education, 1977,

depict females and males together in about 27% of Clarkson, 1993), more girls than boys (ratio

the images, with boys measuring and building,
girls standing, observing and playing.

bnd 1.60:1) were portrayed in active roles.
Year 5 textbook: fewer females than males

The third question of the study was concer
with comparisons in the numbers of females

ed were depicted in active roles (ratio 0.77:1), and
nd more females than males were portrayed in

males in active roles (physical activities) apd passive roles (ratio 1.43:1). The year 5 textbook

Redion Active roles Passive roles
g Females | Males | F:M ratio | Females | Males | F:M ratio
. Grade 6 7 9 0.78:1 9 12 0.75:1
Mozambique
Grade 7 4 8 0.50:1 6 11 0.55:1
) . Year 5 10 13 0.77:1 10 7 1.43:1
Victoria
Year 6 8 5 1.60:1 10 10 1.00:1
Table 5. Distribution of active and passive roles between females and males.
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depictions were consistent with earlier findingsthe texts were analysed. It was found that in the
(Australian College of Education, 197f7,Mozambican texts, males were mentioned twice as
McKimmie, 2002) frequently as females. In contrast, in the Victoria
Forgasz (1996) stated that a textbook reflgctexts, females and males were mentioned in equal
gender equity when females and males share gqnambers. An important difference between the
passive and active roles. This was not always|tiozambican and the Victorian texts was the
case in the four textbooks, although the differenc@redominance of gender-neutral references in the

in numbers were not always great.

Victorian texts. In contrast to Portuguese (the

An attempt was also made to identify, throughanguage used in Mozambique), many aspects of
inference, whether females and males were equalhe English language are not gender-specific. In

mathematically engaged within their active
passive roles. In this study, to be mathematic
cognitively engaged was defined as “thinki
about mathematical concepts”; not mathematic
cognitively engaged was defined as “thinki
about something not mathematically-related”
“not thinking at all”.

It was found that in the Mozambican textboo
females and males were not equally mathen
ically cognitively engaged within their active a
passive roles because in both cases, more
were depicted as mathematically cognitive
engaged. This finding is consistent with earl
analyses of Victorian textbooks in which fema
and males were also not equally mathematic
cognitively engaged in active and passive rg
(Australian College of Education, 1977; Forga
1996). However, in both active and passive rd

ndsing English, the Victorian textbook writers have
plihis characteristic available to them in their
n@ttempts to be gender inclusive.

ally The depictions of males and females in the
hdgextbooks from Mozambique more strongly
areflected traditional, gender-stereotyped rolesh wi
respect to mathematics learning, than did the
syictorian textbooks. Whether conscious or un-
hatenscious, the message likely to be conveyed to
dstudents working with the Mozambican textbooks
akesthat mathematics is a field of study more
h\appropriate for males than for females — that
emathematics is a male domain.

es The penultimate research issue investigated in
althis study was to identify text features of
leccessibility and ‘specialism’ in  mathematics
szearning and to examine them for gender
lefifferences. The use of specialist vocabulary,

there were slightly more females than malermulae, and the names or illustrations of male

depicted as mathematically cognitively engaged
the Mozambican textbooks. This finding
consistent with earlier analyses in the Austral

imathematicians were considered text features of
isspecialism as they convey the message that
amathematics is a product of gifted people,

context (Clarkson, 1993; Forgasz, 199
McKimmie, 2002) in which there was a tre

)eparticularly those who understand the jargon and
asymbols involved, and is not for ordinary people

towards depicting females in more positive rolegSeah, 1999). In contrast, when there were images
mathematically, than in earlier times. The preseand contexts depicting workers, labourers, women,
study has shown that the numbers of females haaled minorities applying mathematical concepts to
now surpassed that of males with respect to |tlselve problems in daily life, or when students were
depiction of mathematically cognitively actieinvited to pose problems, to work cooperatively
roles. and share information, and when affective
One of Forgasz’ (1996) criteria for gendewariables such as attitudes, confidence and self-
equity is that textbooks should present a balafce evaluation were verified, then the text features
contextual settings of interest to males andere considered to be valuingccessibility in
females. While this criterion was not specificallymathematics learning, as they communicate
examined in the present study, the genders off theplicit messages that every child can find a place
people mentioned in the worded problems wglia the mathematics learning process. Table 6
categorised using ‘manifest coding’ (Neumanjlustrates the number of times that females and
2003). Manifest coding refers to the coding |omales (and gender identifiable people) were
textual features such as the pronoun ‘she’ fgr depicted in the text features valuisgecialismin
female, or the name ‘Paul’ for a male. All thehe selected textbooks.
words in the mathematical problems presente
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Mozambique Victoria

Grade 6 Grade 7 Year 5 Year 6

FM GUIF M GUIFM GU|F M GU
Use of specialist vocabularyora |9 27 - |13 22 1 1|6 7 9 |11 9 13
formula
Mathematics knowledge: A -2 . -1 - |- - - - - -
product of gifted human action

F: Females M: Males GU: Gender Unidentifiable

Table 6. Gender distribution among text features valuing ‘specialism’ in mathematics
learning.

As can be seen in Table 6, in the Mozambi¢amperationalised almost equally by females and
textbooks there were gender differences favoutingales. There were thus no gender differences for
males, as male names and faces were assogidtad text feature, as females and males were almost
with mathematics specialist vocabulary two |tequally portrayed using mathematics to solve their
three times as often as female names and facgsdaily life problems.
the Victorian textbooks the gender differenceg in The value of accessibdit in mathematics
numbers were not great, due to the use of gepdearning in the Victorian textbooks was promoted
inclusive language; most of the problems gnthrough invitations to the reader to pose problems,
examples were often attached to people whose engage in collaborative work and information
gender was unidentifiable. The Mozambicpasharing, and through drawing attention to affective
textbooks acknowledged the contributions |teariables such as attitudes, confidence, and self-
mathematics of three male mathematicians, two assessments. As shown in Table 7, there were no
whom were John Venn and Rene Descartes;| thender differences in the promotionaafcessibility
Victorian textbooks did not refer to aryas the numbers of females and males were small,
mathematicians. and there was a high proportion of gender neutral

Table 7 illustrates the number of times femaldsnguage as reported earlier in this paper.
and males were depicted in the text featyres With respect to the value of ‘specialism’, the
valuingaccessibilityin mathematics learning in theresults suggest that the messages conveyed in the
selected textbooks. It is evident that the tpX@¥ozambican textbooks reinforce a perception that
materials in the two regions promadecessibility| mathematics is an exclusive and specialised subject
to mathematics learning to some extent. Howeyesredominantly for males, while the Victorian
the aspects of the textbooks for which accessibjlitextbooks imply that mathematics is a gender
was promoted were culture-bound. Text featyresclusive discipline. With respect to the comple-
favouring accessibility in the Mozambicanmentary value of accessibility, the Mozambican
textbooks were demonstrated through the use¢ tefxtbooks convey the message that the mathe-
the local context, and mathematics wamatics of everyday situations is a gender inclusive

Mozambique Victoria
Grade 6 Grade 7 Year 5 Year 6
F M GU|F M GU|F M GU|F M GU
Context: workers, labourers, females |17 13 - (5 4 - |1 2 1 |1 - -
and minorities apply mathematical
ideas to solve daily life problems.
Students pose problems, work - - - - - - |- - 15|12 1 11
cooperatively and share information
Affective variables (attitude, - - - - - - |5 5 26 |1 4 27
confidence, self-evaluation, etc) are
checked

Table 7. Gender distribution among text features valuing accessibility in mathematics
learning.
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activity. The Victorian textbooks focused oneducation policy goals. To ensure gender equity in
different aspects of accessibility, namely, [tdozambican textbooks something needs to be
pedagogical and affective dimensions. Again, th#gone urgently. Based on the findings of this study,
Victorian textbooks were found to be gendeit is recommended that the Mozambican Ministry
inclusive due mainly to the use of the gendesf Education and Culture should elaborate
neutral aspects of the English language. guidelines on gender equity to orient the writefrs o
textbooks and other instructional materials. The
Conclusions and recommendations guidelines should also be available for teachers to
Clarkson (1993), Forgasz (1996), and McKimmialign their classroom practices with gender
(2002) reported improvements in the depictiong @quitable textbook materials.
females in Victorian textbooks. This study has It is acknowledged that the discussion of gender
noted further improvements, although still noequity in mathematics textbooks does not, perhaps,
ideal. Forgasz' (1996) recommendations to ensuamswer all problems of gender differences in
that mathematics textbooks are gender equitabtgathematics learning in Mozambique. However,
were generally evident in the Victorian textbogkshe findings of this study are important because
examined; however, further improvements arthey open up discussion around gender issues in
needed. For example, the textbook writers andathematics education in the country. Leder
publishers should ensure that males are not pgo(4990) described many variables associated with
depicted in attempts to depict females in mprgender differences in mathematics education.
positive roles. These variables should be investigated in the
Not all the criteria suggested by Forgasz (19p&pntext of Mozambique and elsewhere in order to
were examined in this study. Since Australia i$ @entify the contribution of each variable to the
multicultural country, there is a need to invesiiga observed gender differences favouring males in
whether the characters illustrated, their named, |aaducational outcomes. Certainly, one of the most
the contexts in which they are portrayed refleet thmportant  variables that requires urgent
country’s multicultural diversity. investigation in Mozambique is the influence of
While females were portrayed in thevarious cultural dimensions and economic issues
Mozambican textbooks, the content reflected whain the educational outcomes of girls and boys in
used to be the case with Australian textbooksén|tlthe context of high poverty rates faced by the
1970s (Australian College of Education, 197[/)najority of Mozambican families (UNICEF,
although there are small differences that are\likeR006).
to be culturally based. These findings provide Itis also important to bear in mind that previous
evidence of gender bias in favour of males, withesearch reviewed for this study was carried out in
images of males outnumbering those of females English, a language that has a gender neutral
photos and drawings. More males than femaléscility which, it was argued, made it easier foe t
were also depicted in active (physical) roles, and Victorian textbook writers to be gender inclusive.
being mathematically cognitively engaggdThis conclusion generates additional questions.
Worded problems also mentioned more males th&that else may be hidden within the structure of
females. The mathematics educational value| wérious languages that is worthy of investigation?
‘specialism’ was attached to male names and facdsw do the students’ mother languages (Bantu
through the use of specialist vocabulary ankhnguages) affect the way in which they interpret
formulae. Consequently, there is a risk thagender issues portrayed in textbooks and other
Mozambican children will perceive mathematics|aschool materials?
an exclusive subject that is more appropriate |for The findings of this study cannot be generalised
males than females. In portraying the mathematits other textbooks and regions. However, the
education value of accessibility through everydageneral popularity of the textbooks in Mozambique
life contexts, this dimension of mathematics — alsand Victoria that were examined should not be
referred to as numeracy (Australian Associatior] afisregarded.
Mathematics Teachers, 1998) — is likely to be sgen Finally, the findings of this study are of
as equally valuable for males and females. significance. Mozambican textbook writers and
Since Victorian textbooks generally reflectegublishers portrayed mathematics learning as a
gender equity, there is much that the Mozambitanale domain whereas the Victorian textbook
Ministry of Education and Culture can leannwriters and publishers attempted to portray
particularly as gender equity is now one of thenathematics learning as a domain for all children,
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female and male. As gender equity in educatio
one of the goals in Mozambique advocated
educational policies, Mozambique should ens
that mathematics texts are not biased in favou
one particular group. Both females and mq
should be depicted positively in textbooks in org
to support all children in reaching their fU
potential in mathematics learning.
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“Research on gender and mathematics has provided a
powerful scientific discourse during the past three decades.
The entire educational communityl] composed of
practitioners, researchers, and policymakersd need to
continue to engage in this discourse about and to explore
ways to deepen our understanding of what equity is and
how it can be achieved. It is in discourse about
philosophical questions as well as research questions that
our understanding of gender and mathematics will grow.”

Elizabeth Fennema
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