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Abstract
This paper examined the gender differences in educational achievements based on a longitudinal sample of more than forty-five thousand secondary school students in Hong Kong who took a public examination in 1997. The results coincided with the findings from recent British studies that boys did less well than girls in all areas of the school curriculum. The multilevel analyses of the effects of schooling, after controlling for initial ability, indicated that schooling did have an effect on gender differences. Girls achieved better results studying in single-sex schools whereas boys achieved better in coeducational schools. Compared with other students, it was those boys studying in the Arts stream that did the least well in the public examination.  The results are discussed in the context of the methodology of investigating gender differences and of the substantive questions of school effectiveness.
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The Effects of Schooling on Gender Differences
The recent reshuffle of the senior positions within the Hong Kong Government is revealing. Three out of the possible five senior posts were given to women, and two of those women were appointed as policy secretaries, the government highest posts.  This indicated in the Hong Kong society that women are increasingly on a par with men. It is particularly apparent in Government jobs where equity between gender is more rigorously pursued. This perhaps is the result of the social development in Hong Kong over the last 50 years. 

This paper examined the gender differences in educational achievements based on a longitudinal sample of more than 45,000 secondary school students in Hong Kong. The results coincided with the findings from British studies that boys did less well than girls in all areas of the secondary school curriculum. The multilevel analyses of the effects of schooling, after controlling for initial ability, indicated that girls benefited from studying in single-sex schools whereas boys benefited from coeducational schools. When students are tracked into different disciplines, girls did well  in both the Science and Arts curriculum and boys did less well in the Arts curriculum. 

What Did the Literature Say

Some years back, Maccoby and Jacklin (1974), after a review of close to 1600 studies of gender differences, concluded that boys were better in mathematics and in physical sciences whereas girls were better in reading and in writing. This finding was supported by later reviews using more sophisticated meta-analyses techniques (Hyde & Linn, 1986; Wilder and Powell, 1989; Cleary 1992; Willingham and Cole 1997) and larger-scaled studies (Willingham and Cole 1997; Nowell and Hedges 1998). The later studies somehow showed that the differences between boys and girls were narrowing.

However, studies done recently in UK and Australia (Turner et al., 1995; Arnot et al. 1996; Weiner et al., 1997; Riddell 1998; Foster, 2000) have found that since 1990s girls consistently outperforming boys in educational achievements as measured by the GCSE examination or other similar standardized examinations. Some of the explanations offered include boys’ unwillingness to fit into the regular discipline of school work (Connell, 1989 and Mac an Ghaill, 1994) and girls’ faster growth and learned conformity to the ethos of school (Gipps, 1996). Other explanations (Weiner et al., 1997) have emphasized on the unique social and cultural context of UK such as male unemployment, changing labor markets, and success of equal opportunities in schooling.  A question of interest is the cross-cultural perspective of the effects of schools and schooling on gender differences. 
Large-scale studies examining the effects of schooling on gender differences in academic achievements have seldom been conducted in Hong Kong. What is available are statistics of gender differences of the candidates who sat in the public examinations, namely, the Hong Kong Certificate of Education Examination (HKCEE) that are routinely published yearly by the Hong Kong Examination Authority. A number of large-scaled studies (Brimer & Griffin, 1985; Law, 1996; Law, 1997) of academic achievements have also been conducted under the auspices of IEA and these studies have explored gender differences in academic achievements of students.  Unfortunately, these studies were not aimed at identifying the causes of gender differences. For example, Law observed that girls did less well than boys in science but she did not then examine whether the differences were due to schooling or innate abilities of the students.

Thus far, studies of the effects of schools on gender differences have been worked from three distinct fields: school effectiveness studies, sociological studies and psychological studies.  We shall briefly examine the first two fields. 

School effectiveness studies examine gender differences from the perspective of school improvement. These studies employ a sophisticated procedure known as multilevel analyses to measure and identify factors influencing the value-addedness of a school. Applied in the context of gender differences, they examine whether boys and girls are educated equally well in a school. If the two sexes are not educated equally well, a second concern is the factors that influence some schools to better educate girls and other schools to better educate boys. 

Earlier studies by Willms and Raudenbush (1989), and Mortimore, Sammons, Stoll, Lewis and Ecob (1988) did not find schools to have an effect on gender differences in educational achievement. More recent studies by Thomas, Sammons, Mortimore and Smees (1997), Mortimore and Sammons (1994) and Nuttal, Goldstein, Prosser, and Rasbach (1989) did find schools to have an effect. Given these contradictory findings, the question remains as to whether schools do have an effect on the gender differences in educational achievements. 

Furthermore, these more recent studies observed that some schools accentuated the initial differences in achievement between boys and girls at entry to schools whereas other schools attenuated those initial differences. Unfortunately, the studies had not pursued the practices and behaviors in a school that made schools better in teaching boys and others better in teaching girls. Part of the reasons might reside in an over-emphasis on the quantitative tradition of conducting the enquiry from an input-output production model. As a result, the school effectiveness studies can have only a limited understanding of the process of schooling (Gray, 1990; Scheerens & Bosker, 1997).  

Sociological studies (Lee et Marks 1992; Lee, Marks & Byrd, 1994; Younger, Warrington & Williams, 1999) on the other hand emphasized on the qualitative tradition of examining gender differences. They took as a starting point the social production theory that considered schools as agents that socialize students into the inequalities between men and women in society. These studies focused on the behaviors and practices in schools that perpetuate the inequality of standing between boys and girls. 

For example, Weiler (1988) among others (Anyon 1984; Kessler et al. 1985) have emphasized the active roles played by schools and teachers in accommodating, resisting or thwarting efforts of this socialization process. According to Hansot and Tyack (1988), schools differed in the socialization process through the importance they attach to the gender issues in their schools. Lee and her associates (1994) observed that gender stereotyping occurred more in co-educational school settings. Indeed, the report by the American Association of University Women (1992) that examined 1,331 studies of girls in schools observed that girls are often disadvantaged in co-educational schools. The girls have less opportunity to engage in questioning and in discussion, whereas the boys were solicited for more information and they were challenged more often. Such discriminatory practices were found to be more prevalent in stereotypically male disciplines such as mathematics and sciences (Kahle et al., 1993; Lee et al. 1994).

A central issue in this debate of gender stereotyping is whether girls would learn better if they were educated separately from boys. What the studies (Lee and Bryk, 1986, 1989; Riordan, 1990, 1993) showed was that both girls and boys benefited from studying in single-sex schools. However these results have since been disputed by Marsh (1989, 1991) who argued that the findings might be an artifact that single-sex schools attracted more able and more affluent students in the first place. At another level, studies (Harding, 1981; Lee and Lockheed, 1990) found girls doing better than boys as a result of single-sex schooling. 

In a review of the studies done so far in single-sex schooling, Mael (1998) concluded that a major methodological problem with these studies on gender differences was the difficulty of ensuring the equivalence of the groups that were being compared. The development of the statistical procedure of multilevel analyses and the accompanying computer programs to conduct these analyses (Goldstein et al., 1998; Rasbash & Woodhouse, 1995; Bryk et al. 1988) in recent years have generally permitted a better control for initial differences, if prior attainments of students can be collected. Most researches in gender differences have taken as a starting point that girls are disadvantaged in the educational system and the focus has been on how schooling can be changed to provide a more equitable situation in schools. This has led to a lack of studies on gender stereotyping for boys.

In conclusion, the two main approaches at studying the effects of schooling on gender differences have examined the issue from two different levels. The school effectiveness approach focused on differences in educational achievements among boys and girls whereas the sociological approaches focused on the differences in educational practices within a school that gave rise to gender inequality. The missing link is whether the gender differences in educational achievement are related to the differences in educational practices within a school.

The Case of Hong Kong
The purpose of this study was to examine gender differences in the educational achievements of students in Hong Kong and the effects of schooling on these differences. The study was different from previous researches of gender differences in four ways.

First, it explored gender differences from a secondary school system that practicing streaming which allows a comparison of the effects of single-sex schooling and tracking on gender differences.  Second, it employed a sample of more than 45,000 students. Third, it adopted a longitudinal measure involving multilevel analysis to better examine the effects of schooling on gender differences. Fourth, it attempted to combine the sociological with the school effectiveness approach in studying the issue.

Hong Kong reverted back to China in 1997. Hong Kong is in many ways a mixture of culture East and West. The traditional Chinese culture is a male-oriented culture. It emphasizes the education of the male progenitor(s) of a family at the expense of the girls. This traditional outlook still exists in many rural parts of China. For example, Wang and Staver (1997) found that in rural areas, girls did less well than boys in educational achievements. They traced these differences to the discriminatory practices against girls; families were often more willing to financially support a boy rather than a girl to school; and girls were allowed to drop out of schools earlier than boys to help with farming and house chores.

But Hong Kong under British rule for the past century has adopted a western outlook on top of this traditional Chinese culture. This western outlook has been translated to equitable distribution of educational and employment opportunities for both men and women. The educational system in Hong Kong follows the British schooling with compulsory education up to junior secondary school. Indeed, all eligible students continue on to senior secondary schools after their completion of junior secondary. Other than these, Hong Kong is also different in at least two ways that better allow studying the effects of schooling on gender differences: the prevalence of single-sex public schools and tracking of students into stereotypically male or stereotypically female curricula. Almost one tenth of the public schools in Hong Kong are single-sex. These schools do not cater only to the affluent or the religious-oriented families. At Secondary Four (S4), students are assigned to either a stereotypically male curriculum consisting of mainly physical sciences and mathematics or a stereotypically female curriculum with greater emphasis in Arts and Social Sciences. 

Hedges and Nowell (1995) and Willingham and Cole (1997) have argued that differences in findings on gender differences may be subjected to the idiosyncrasies of the particular populations that are investigated. While meta-analyses of many such small-scaled studies will remove the effects of sampling, a better design is to conduct a larger and a more nationally-defined sample in studying gender differences. In addition to the requirement for large samples of students, another requirement is for large sample of schools (Gray, 1989). Typical study of school effects using around 50 schools is insufficient in obtaining stable estimates of the effects of schooling on students’ achievement. When large-scale data sets, such as the Scholastic Aptitude Test (SAT) given by the Educational Testing Service (ETS) in US, are used on gender differences, one criticism is that such tests are elective tests. Since not all students are required to take such tests, it may be argued that these tests are self-selective. 

It is hoped that some of these concerns for large number of schools and the need for representative sampling of subjects would be met in this present study which consisted of 45,000 students from over 400 schools. The students were measured at entry to secondary schools and at completion of their secondary schools. Both measurements were based on high stakes examinations that students were required to take as part of their normal schooling. 

Methodology

Sample

The sample investigated in this study consisted of all students who took the HKCEE in 1997.  Since all students who are graduating from secondary schools take the HKCEE, the sample represents almost all students who have finished their secondary education in 1997. 

More than 80,000 day-school students took the HKCEE in 1997.  To facilitate the multilevel analyses, a listwise deletion procedure was used to handle missing information in the data. Deleted from the analyses are also those who repeated a grade during the secondary school education and those who are taking the HKCEE a second or more time. The remaining sample consisted of only roughly 45,000 students, suggesting the large number of repeaters in the Hong Kong educational system, an observation also noted by Brimer and Griffin (1985). The sample could be considered as a slightly more able sample since those deleted are likely to be the less able students.

Instrumentation

The dependent variables of this study were the achievements of students on the HKCEE. The HKCEE is similar to the British GCSE. More than forty subjects can be examined in HKCEE. Most students choose eight to nine subjects. However for admission to universities, a core set of subjects are required, these being English, Chinese, and mathematics. Furthermore, an aggregated HKCEE score is calculated for each student.  The aggregated score is known commonly as "English + best five subjects" (EBFS).  It is an important measure of the student's performance after 5 years of secondary school education. It is used as a criterion in the selection of applicants for Matriculation and university education. It only counts the performance of a student in English (when this is available) and in, at most five, other subjects that the student does best in. The following four dependent variables were considered: performances in English, in Chinese, in Mathematics, and the EBFS. 

These HKCEE results were expressed as standardized scores, standardized over the total number of examinees chosen in the study. Examining the academic achievements of students using the results on the HKCEE has the advantage that it represents the culmination of the basic education they have received under the education system. The HKCEE is the major criterion for admission to matriculation classes leading to university education as well as for selection of jobs. In this sense, the results on the HKCEE represent the first gate-keeping of an individual climbing the social ladder. 

The independent variables of this study were:

· gender of the student, 

· type of schooling (all boys, all girls, and coeducational), and 

· curricula students are tracked into at Secondary Four (Science stream or Arts/Social Science stream). 

Gender was coded dichotomous such that any difference in positive difference indicated better performances of boys and negative difference indicated better performances of girls. The covariate was the prior attainment of students, prior to the entry to secondary schools at Secondary 1. The prior attainment was a scaled score based on an aptitude test called the Academic Aptitude Test (AAT) all students took at the end of Primary 6. The test was similar in kind to the Scholastic Aptitude Test (SAT) organized by the Educational Testing Service.  It consisted of a verbal reasoning component and a numerical reasoning component. This AAT score was then used to scale the examination scores students obtained in their schools on the subjects taught in a primary school such as: English, Chinese, Mathematics, Science, Health, and Civic studies.  The scaled score was called the Secondary School Places Allocation (SSPA) score. 

Statistical Methods

Two descriptive statistics were calculated in examining gender differences: differences in mean scores and differences in proportions of boys (or girls) attaining some predefined criteria. The difference was obtained by subtracting the girls’ scores from the boys’. A positive difference indicated boys doing better than girls whereas a negative index indicated girls doing better than boys, and a near zero indicated little gender differences. In order to standardize the mean difference, the effect size was calculated.  

Nowell and Hedges (1998) among others (Willingham and Cole, 1997) have argued that examining differences in mean scores ignores the difference in variability in the scores between the two groups. In particular, they raised a possible situation in which boys and girls may have the same test score in mathematics, but that the variability of scores is larger for boys than girls. It follows that if a 90th percentile is set as a cutoff score, a larger proportion of boys will exceed the cutoff value than that of girls. They suggested examining differences in proportion in addition to differences in mean scores.

A crucial problem in examining gender differences is how to ensure that the two groups are comparable in the first place. In examining the effect of schools on gender differences in standardized achievement at the completion of secondary schools, there is a need to ensure that the boys and girls are equivalent in educational achievement at the time of entry to secondary schools. The approach that is taken here is to statistically adjust for the initial differences through the use of multilevel analysis.

The multilevel model regressed the results at the end of the secondary school education (HKCEE) on prior attainment (SSPA), gender (male), Arts or Science stream (Science), co-education or single-sex school (coed), and the two and three way interaction terms.  The multilevel model adopted here treated the value-addedness of a school, the intercept coefficient (a0), to be random and to vary across schools. In other words, there were two random components, one at the student level and the other at the school level. All other regression coefficients were treated as fixed constants or parameters.

HKCEE 

= 
a0 + 
b1.SSPA + b2.intake + b3.gender + b4.science + b5.coed + b5.gender.science + b6.gender.coed + b7.science.coed + b8.gender.science.coed + error

By including prior attainment into the regression equation, the effect of the prior attainment (SSPA) on the differences in student’s achievement in HKCEE was statistically controlled for. Similarly differences in the quality of students a school admits were controlled by including the average SSPA performance of students in a school (intake) into the equation. For this reason, the regression parameter “b3” can be interpreted as the difference in HKCEE results between girls and boys after having adjusted for initial differences in prior attainment (SSPA). Other regression coefficient parameters can also be interpreted as treatment effects after adjusting for the effects of prior attainment.

The Results

At age twelve, the median age of students completing primary schools, boys did better than girls in academic performances (see Table I, SSPA column). Since the Secondary School Placement Allocation (SSPA) scores are the scaled scores of students’ performances in all subjects they studied in primary schools, the better performances of boys on the SSPA could be interpreted as higher academic achievement of the boys than girls at entry to secondary schools. However, one must note that at graduation that it was the girls that did better in the standardized school leaving examination, the HKCEE. In table I, columns on English, Chinese, mathematics, and EBFS, girls did better than boys in all the subjects except mathematics.  

[Insert Table I and II here]

Hedges and Nowell (1995) among others (Willingham & Cole, 1997) have argued that there is a need to look beyond average performances. These researchers argued that differences among boys might be larger than among girls such that even though girls might on the average be better than boys, at the very high end of the ability continuum, it would be the boys who are doing better than the girls. The notion that in any particular discipline, it is mostly the boys that are the exceptionally brilliant students is a popular belief among teachers. Walkerdine (1998) summarized it as follows: when girls do well teachers attributed the better performance not to their ability but to their hard work and attentiveness in class whereas when boys do well, it is attributed to their supposedly brilliance. How true is this belief in the Hong Kong sample?  

The standard deviation of scores on SSPA and the four outcome measures were all slightly larger for boys. Similar findings have also been reported by Hedges and Nowell (1995) who went on to argue for the need to examine the difference between the two groups in relation to the proportion of individuals attaining excellence, defined as achieving 90th percentile or higher on the test.

Table I indicated that even though boys were more different among themselves, the proportion of boys at the very extreme end of the distribution was still small when compared with girls.   A greater proportion of girls achieving excellence in  English, Chinese, and EBFS.  No change in the results was found when additional analyses looked at defining excellence at the more extreme end of the distributions, namely, at 97 percentile, at 98 percentile and at 99 percentile. These results contradicted the notion of academic brilliance of some boys at the HKCEE. 

When effect size of the gender difference was considered, it was in the languages that girls did appreciably better. The effect sizes in English and in Chinese were -.30 and -.40 respectively. The effect size in mathematics, at 0.16, where boys excelled, was however much smaller. 

Multilevel analysis results

[Insert Table III and Table IV here]
The negative value associated with the fixed parameters for "gender" in Table III indicated that after having adjusted for prior attainments, boys did appreciably less well than girls in all aspects of the HKCEE: English, Chinese, Mathematics, and “English plus best five subjects”. With the exception of Mathematics, these results confirmed the earlier findings based on raw scores. In the case of mathematics, the unadjusted raw scores indicated boys doing better whereas in the adjusted scores, the girls did better than boys. The difference in findings based on the raw and that on the adjusted scores suggested the need for a closer scrutiny of comparisons based only on raw (or unadjusted) scores. Indeed, what this result suggested was that when raw scores were used, gender differences might have arisen simply from the lack of equivalence of the groups that were being compared, since the comparison of raw scores have not adjusted for the initial differences between boys and girls.

Table IV also indicated that those studying in the science stream did better than those studying in Arts. Furthermore, students in single-sex schools did better than those in coeducational schools. But the statistical significance of the interaction terms -- type of school and gender as well as tracking and gender -- suggested that the type of schooling affected boys and girls differently. 

The interaction term between gender and tracking was positive in English, Chinese, mathematics and EBFS. Since the interaction term was defined as a difference score in this multilevel model, the positive value can be interpreted in two possible ways. One, tracking students into Science has a more positive effect on boys than girls. Or two, tracking students into Arts has a more negative effect on boys than girls. An examination of the mean scores in Table III indicated that boys tracked into Arts were the lowest of the four possible groups: girls studying in the Sciences, girls studying in the Arts, boys studying in the Sciences and boys studying in the Arts. Indeed, the scores for boys in the Arts were very low compared with the other groups.

[Insert Table IV here]
The extreme low score associated with those boys tracked into a stereotypically less masculine discipline such as the Arts stream was perhaps not surprising given the local situation. A number of possible explanations can be postulated. One, those tracked into Arts stream were of the less able. The low scores represented merely different compositions of students. There was some true to this interpretation since tracking into different disciplines was largely determined by the academic performances of students at the end of Secondary Three. However, this interpretation was discounted by the fact that the ability of students, albeit at Secondary One  was already controlled for to some extent.  

Pickering (1997) and Bleach (1998) claimed that one of the reasons why boys in UK did less well than girls is that boys considered schooling and the selection of stereotypically female subjects as effeminate. As a result British boys tended to be less motivated to do well in schools. Such an explanation could not be easily applied in the Hong Kong context where excellence in education is highly prized among parents and students themselves. Excelling in schools is highly prized by boys as well as girls; excelling in schools is not considered unmanly.

The more plausible explanation is the labelling effect of not being able to win a place in the more selective and more stereotypically male curriculum in the boys-only schools in Hong Kong case. For the girls, not being able to study in the Science stream carried no great stigma since the Arts stream was considered their curriculum of choice. Indeed, a sizeable proportion of girls elected to study in the Arts stream even when their academic results at the end of S3 were high enough to win a place in the Science stream. This was not the case for boys. Almost all boys elected to study the Science curriculum so that those unable to be streamed to the Science curriculum felt academically incompetent. Furthermore, because the Science curriculum was so associated with being a male domain, boys unable to be tracked to it felt emasculated in that have to engage in studies and activities that “proper” boys would not be doing.  This seemed to be particularly more so in the Boys’ only schools. If this is the case, there will be a need to examine the motivation and the self-concept of boys who had not been streamed to the Science curriculum for further studies. 

The second-order interaction between “gender” and “coed” suggested that the effects of the type of schooling on boys and girls were not as simple as indicated by the main effect, namely, students studying in coeducational settings in Hong Kong achieved lower scores on external examinations.

Table III indicated that the interaction terms of  “coed” and gender were all positive in the four outcome measures that were examined. These results indicated that boys generally did better studying in coeducational schools than in single-sex schools. As before, it is necessary to examine the table of mean scores for each group given in Table IV.

Table IV indicated girls achieved higher in girls-only schools than in coeducational schools. On the other hand, boys did less well in boys-only schools; they achieved higher in coeducational schools, and this was true also in the four outcome measures. In other words, coeducational schools appeared to provide better education for boys whereas single-sex schools provide better education for girls, at least as judged by performances in external standardized examinations.

One explanation in studies (American Association of University Women, 1992) conducted in North America is that girls were receiving less support and less attention than boys in coeducational schools. In a review of literature, Mael (1998) noted that a number of studies indicated that boys in coeducational schools were allowed to call out more often to answer questions; they were permitted to talk longer and were encouraged to challenge questions in the class.   Unfortunately, in this study, no data has been  collected  in relation to the possible discriminatory practices in coeducational classes in Hong Kong.

Mael (1998) further asserted from his review of studies of coeducational schools that discriminatory practices against girls were likely to be prevalent in a stereotypically male discipline. If this were the case, one would expect girls studying in coeducational schools to suffer a larger drop in their HKCEE mathematics – as compared to girls-only schools -- than in HKCEE English language.  Table IV indicated that this was not the case.  In the science stream, girls in coeducational schools lost more in English than in mathematics. The drop in English was a large 0.19  (0.60 - 0.41) whereas that the drop in Mathematics was a small 0.09 (0.80 – 0.71). Similar findings were also observed in the case of girls studying in the Arts stream.  In summary, coeducational girls suffer more in stereotypically female subjects rather than in stereotypically male subjects.

Another way of evaluating Mael’s assertion of discriminatory practices is to examine whether boys do appreciably better than the girls in their coeducational schools in a subject such as mathematics. The result again confirmed what was observed earlier. Namely, girls did not appear to suffer any discriminatory practices.  Table IV indicated that boys’ better performance in mathematics was minimal when we examined those students studying in the Science Stream. Boys did better than girls only by a value of 0.03 (boys’ average was 0.74 with girls’ was 0.71).  But on the other hand, girls did appreciably better than boys in English, a difference of 0.34 (0.41 – 0.07) Similar findings were also observed in the case of girls studying in the Arts stream. These results indicated that the argument of discriminatory practice against girls is not a convincing one in Hong Kong schools. 

Discussion

The findings show that while boys were better performed (on average) in SSPA when entering secondary schools in Hong Kong, five years later, the situation was reversed. Girls out performed in almost all subjects in HKCEE. The findings coincided with the results observed from studies in United Kingdom and Australia that girls did better than boys in all areas of the high school curriculum that were assessed by the school-leaving examination such as the GCSE.  

Two possible reasons could be offered for the better performances of the girls in HKCEE in the present study.  First, the educational achievements were measured using more open-ended essay type questions (in each examination paper of HKCEE, the essay section had became increasingly larger in proportion). In England and Wales, continuous assessment was introduced where class work forms part of the examination assessment. Performance on essay questions depends on the writing skills, skills which girls are likely to do better. Both the HKCEE and the GCSE examinations differed from the typical testing situation in US where multiple-choice test items are the predominant mode of standardized assessment.  Willingham, Cole, Lewis and Leung (1997) noted from the Georgia State Assessment Program and the Advanced Placement Program test that on constructed response test items girls did better than boys, but on multiple choice response test items, boys did better than girls. 

Second, because of a high stake standardized examination at the end of the secondary school education, the educational system in Hong Kong, and to a large extent in the United Kingdom, tended to be examination oriented. Such an examination-oriented curriculum expects a high degree of self-discipline and keeping a regular schedule of study so as to ensure that all aspects of the examination syllabus have been effectively covered.  One possible reason for the better performance of the girls in these standardized examinations is their greater aptitude to fit into these school regimens. Indeed, Gipps (1996) reported similar observations with her studies of the British sample. Cole (1997) among others (Clark & Trafford, 1996) found from her studies of NELS and HERI that girls are more conscientious in school work: they are more likely than boys in completing and reviewing schoolwork, in keeping regular schedule in school work, and in seeking advice and help from classmates and teachers. 

What this study has shown is that the effects of school also contributed to the differences. In particular, girls lose out when educated in coeducational schools. They generally did less well than their counterparts who studied in a same sex school. On the other hand, boys did less well in boys-only schools; they achieved higher in coeducational schools.  

In Hong Kong, almost all government schools and all new schools that are being built are coeducational. The underlying principle that all schools should become coeducational raises the issue of whether there ought to be only one type of schooling.  If there were to be only one type, then it begs the question of which schooling one should one use. Coeducational schooling benefits boys but disadvantages girls. Single-sex schooling benefits girls but disadvantages boys.  

The third column of figures in Table IV, labeled as school effect differences, showed the gains and losses in educated under the different types of schooling, after correcting for initial differences in achievement.  Those results showed that the gains and losses are different for different academic subjects.  For example, there were little to no losses for girls educated in coeducational schools if we consider achievement in Chinese. But girls suffer relatively big losses in English, a difference of 0.19.  Similarly, small losses for girls do not necessarily imply small losses for boys, as could be observed in Chinese. Here, boys differed by a great extent depending on which type of schooling they received. But this was not so for girls. In summary, the complexities of the gains and losses defy the belief that a single form of schooling, such as coeducational schooling, will be best for all students.

The reasons for their poor performances of girls in coeducational schools could be due to a number of factors. What this study has shown is the need to consider the greater effectiveness of girls-only schools over coeducational schools in addition to the factors that have commonly been used to explain for the better performance such as gender stereotyping and gender-bias practices in coeducational schools as offered in the Western literature. The fact that the present findings did not match well the explanations given by researchers using schools in the Western society calls for an urgent need to examine closer the situations in local schools. Future studies in local schools could explore whether the emphasis of high academic standards and strict adherence to code of behaviors in girls-only schools is a better approach of raising the academic performance of girls 

One seemingly depressing finding of the study was that when boys were tracked into a less masculine discipline, they did extremely poor compared to their peers.  We suspect this is due largely to the local streaming situation particularly after Secondary Three (S3) (two years before they take the HKCEE) when boys that are streamed to a stereotypically female curriculum.  These students could have been less motivated to study and work well academically because they were coerced into studies that only girls would do and no “proper” boys would think of doing.  But the specific mechanism has not been examined in this study. It would be useful to conduct an in-depth case study why boys do poorly when streamed to a stereotypically male curriculum in order to tease out the sociological and psychological mechanisms at work in this particular situation. 

Methodologically, the study also highlighted the need to ensure equivalence into the group of boys and girls that are compared. In this study, it was observed that previous studies indicated girls doing better than boys in mathematics, but yet when prior attainment and other variables were controlled, such a finding could not be observed.

In determining the effects of schooling on gender differences, an important consideration is the extent to which the abilities of students attending the different schools are adjusted to be equivalent. Although both the prior attainment of students (SSPA) and the type (ability) of students a school has attracted (intake) were taken into account in examining the effects of schooling, it is still questionable whether differences of students at entry to schools have all been adjusted for. In addition, other characteristics of students other than achievement that might have an effect on the HKCEE results have also not been accounted for. 
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Table I. Results of SSPA and HKCEE subject scores 

	
	SSPA
	English
	Chinese
	Mathematics
	English + Best 5

	
	Mean
	(S.D.)
	P90% 1
	Mean
	(S.D.)
	P90%
	Mean
	(S.D.)
	P90%
	Mean
	(S.D.)
	P90%
	Mean
	(S.D.)
	P90%

	Boys


	538.3
	(89.5)
	12.0
	-0.12
	(1.05)
	6.8
	-0.04
	(1.01)
	6.4
	0.21
	(1.07)
	12.8
	0.06
	(0.97)
	8.9

	Girls


	522.4
	(86.1)
	8.1
	0.19
	(1.02)
	12.6
	0.36
	(0.96)
	14.2
	0.04
	(1.01)
	8.2
	0.22
	(0.92)
	10.9

	Total


	529.7
	(88.1)
	9.9
	-0.05
	(1.05)
	10.0
	0.17
	(1.00)
	10.6
	0.12
	(1.04)
	10.3
	0.15
	(0.95)
	10.0

	Difference 2

	15.9
	
	3.9
	-0.31
	
	-5.5
	-0.40
	
	-7.8
	0.17
	
	4.6
	-0.16
	
	-2.0

	Effect size 3
	0.18
	
	0.13
	-0.30
	
	-0.18
	-0.40
	
	-0.25
	0.16
	
	0.15
	-0.17
	
	-.07


1 P90% is the percentage of students with their scores in the top 10 percentages of the total population

2 Mean (or P90%) difference is the difference in mean scores (or P90%) between boys and girls

3 Effect size is expressed as the mean (or P90%) difference divided by the pooled standard deviation

Table III. Results of multilevel analysis of HKCEE subject scores 

	Parameter
	English
	Chinese
	Maths
	English+Best5

	
	(n = 42069)
	(n = 45074)
	(n = 45058)
	(n = 45309)

	
	Estimate    (S.E.)
	Estimate     (S.E.)
	Estimate     (S.E.)
	Estimate      (S.E.)

	Fixed:
	
	
	
	
	
	
	
	

	Constant
	0.43
	(0.037)*
	0.50
	(0.033)*
	0.01
	(0.033)
	0.43
	(0.033)*

	SSPA 1
	0.48
	(0.059)*
	0.57
	(0.066)*
	0.42
	(0.062)*
	0.48
	(0.057)*

	Intake 2
	0.50
	(0.169)*
	0.26
	(0.155)*
	0.35
	(0.152)*
	0.35
	(0.151)*

	Gemder 3
	-0.75
	(0.052)*
	-0.73
	(0.047)*
	-0.38
	(0.047)*
	-0.57
	(0.047)*

	Science 4
	0.17
	(0.012)*
	0.12
	(0.014)*
	0.79
	(0.013)*
	0.18
	(0.012)*

	Coed 5
	-0.28
	(0.041)*
	-0.03
	(0.037) 
	-0.14
	(0.036)*
	-0.13
	(0.037)*

	Gender ( Science
	0.10
	(0.011)*
	0.04
	(0.012)*
	0.03
	(0.011)*
	0.10
	(0.011)*

	Gender ( Coed
	0.31
	(0.052)*
	0.28
	(0.047)*
	0.38
	(0.047)*
	0.35
	(0.047)*

	Science ( Coed


	0.10
	(0.013)*
	-0.04
	(0.015)*
	0.05
	(0.014)*
	-0.06
	(0.013)*

	Random:
	
	
	
	
	
	
	
	

	Between school variance
	0.052
	(0.004)*
	0.042
	(0.003)*
	0.042
	(0.003)*
	0.043
	(0.003)*

	Between student variance
	0.274
	(0.002)*
	0.378
	(0.003)*
	0.333
	(0.002)*
	0.283
	(0.002)*


1 SSPA estimate (10-2  and S.E. (10-3 

2 Intake estimate (10-2  and S.E. (10-3 

3 Gender is coded 1 for boys and 0 for girls

4 Science is coded as 1 for science track and 0 for non-science track

5 Coed is coded as 1 for co-educational school and 0 for single-sex school

* Significant estimate with p-value < 0.05 

 
Table IV. Adjusted mean HKCEE subject scores 1 and differences by school type and by track

	
	Single-sexed school
	Co-educational school
	School Effect Difference 2

	
	Science
	Arts
	Science
	Arts
	Science
	Arts

	
	Girl
	Boy
	Girl
	Boy
	Girl
	Boy
	Girl
	Boy
	Girls
	Boys
	Girl
	Boy

	English


	0.60
	-0.06
	0.43
	-0.33
	0.41
	0.07
	0.14
	-0.30
	0.19
	-0.13
	0.29
	-0.03

	Chinese


	0.62
	-0.07
	0.50
	-0.24
	0.55
	0.14
	0.46
	0.01
	0.07
	-0.21
	0.04
	-0.25

	Mathematics 


	0.80
	0.45
	0.01
	-0.37
	0.71
	0.74
	-0.14
	-0.13
	0.09
	-0.29
	0.15
	-0.24

	English + Best 5


	0.61
	0.14
	0.43
	-0.14
	0.43
	0.31
	0.31
	0.08
	0.18
	-0.17
	0.12
	-0.22


1 The mean HKCEE subject scores were adjusted for student SSPA and school intake using multilevel modeling

2 School effect difference is the difference in adjusted means between single-sexed schools and co-educational schools for the corresponding sex and track

Table II. Results of SSPA by school type and curriculum stream

	
	Single-sexed
	Co-educational
	Total

	
	N
	Mean
	Sd
	N
	Mean
	Sd
	N
	Mean
	Sd

	Science stream
	5,825
	593.6
	86.9
	15,267
	549.2
	84.7
	21,092
	561.5
	87.6

	Arts stream
	5,546
	560.8
	74.2
	18,671
	503.9
	79.2
	24,217
	516.9
	81.7

	Total
	11,371
	577.6
	82.6
	33,938
	524.3
	84.8
	45,309
	537.7
	87.4


	
	
	Boys
	Girls

	
	
	Single-sexed
	Co-educational
	Difference
	Single-sexed
	Co-educational
	Difference

	
	
	N
	Mean
	Sd
	N
	Mean
	Sd
	
	N
	Mean
	Sd
	N
	Mean
	Sd
	

	SSPA
	Science stream
	3,810
	583.93
	(94.48)
	8,404
	555.49
	(86.18)
	28.44
	2,015
	612.02
	(66.80)
	6,863
	541.53
	(82.20)
	70.49

	
	Arts stream
	1,616
	549.73
	(84.74)
	6,655
	514.71
	(79.38)
	35.02
	3,930
	565.35
	(68.94)
	12,016
	497.95
	(78.46)
	67.40

	
	Total
	5,426
	573.75
	(93.00)
	15,059
	537.47
	(85.67)
	36.28
	5,945
	581.17
	(71.71)
	18,879
	513.79
	(82.55)
	67.38

	English
	Arts stream
	3,491
	0.51
	(0.90)
	7,954
	0.19
	(0.89)
	0.32
	1,979
	1.24
	(0.47)
	6,548
	0.46
	(0.81)
	0.78

	
	Science stream
	1,524
	-0.06
	(1.01)
	6,040
	-0.42
	(0.97)
	0.36
	3,568
	0.83
	(0.66)
	10,988
	-0.11
	(0.96)
	0.94

	
	Total
	5,015
	0.34
	(0.97)
	13,994
	-0.07
	(0.97)
	0.41
	5,547
	0.98
	(0.63)
	17,536
	0.10
	(0.95)
	0.88

	Chinese
	Science stream
	3,796
	0.27
	(0.97)
	8,380
	0.24
	(0.86)
	0.03
	1,999
	1.17
	(0.62)
	6,847
	0.58
	(0.81)
	0.59

	
	Arts stream
	1,597
	-0.05
	(0.89)
	6,609
	-0.16
	(0.99)
	0.11
	3,922
	0.77
	(0.71)
	11,950
	0.18
	(0.96)
	0.59

	
	Total
	5,393
	0.17
	(0.96)
	14,989
	0.06
	(0.94)
	0.11
	5,921
	0.91
	(0.71)
	18,797
	0.33
	(0.93)
	0.58

	Mathematics
	Arts stream
	3,809
	0.75
	(1.00)
	8,394
	0.80
	(0.89)
	-0.05
	2,015
	1.31
	(0.55)
	6,861
	0.70
	(0.86)
	0.61

	
	Science stream
	1,588
	-0.17
	(0.86)
	6,601
	-0.29
	(0.83)
	0.12
	3,924
	0.28
	(0.75)
	11,892
	-0.38
	(0.81)
	0.66

	
	Total
	5,397
	0.48
	(1.05)
	14,995
	0.32
	(1.02)
	0.16
	5,939
	0.63
	(0.84)
	18,753
	0.02
	(0.98)
	0.61

	English + Best 5
	Arts stream
	3,813
	0.46
	(0.97)
	8,407
	0.38
	(0.87)
	0.08
	2,015
	1.17
	(0.53)
	6,866
	0.43
	(0.82)
	0.74

	
	Science stream
	1,616
	0.05
	(0.87)
	6,662
	-0.10
	(0.88)
	0.15
	3,933
	0.71
	(0.69)
	12,023
	0.02
	(0.87)
	0.69

	
	Total
	5,429
	0.34
	(0.96)
	15,069
	0.17
	(0.91)
	0.17
	5,948
	0.87
	(0.67)
	18,889
	0.17
	(0.88)
	0.70
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