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Abstract: Discussions on the benefits of single-gender atime on girls’ science outcomes
are popular in the German education literature. él@r, most empirical evidence tends to be
qualitative work and the causal effects of singtexdpr education are hardly identified using
appropriate statistical methods. This paper praviosights from a recent single-gender-
education school project conducted in computemseielasses at a German lower secondary
school. About 80 students participated in thisrirgation study repeatedly answering specifi-
cally designed questionnaires and tests. The grtgés to identify positive effects from sin-
gle-gender education but the interpretation is ilgpkeby several confounding factors. When
directly asked, most students prefer to be edudatedxed-gender groups, while the partici-
pating teachers judge their teaching experiench thi¢ project groups in favour of single-
gender education.
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1 Motivation and Stylized Facts

Coeducation was broadly introduced in West Germantne 1950s and 1960s and in East
Germany in 1945 and was taken to be an importaasuore for the assurance of equal educa-
tional and professional opportunities for both gasd However, educational experts soon
started to doubt the universal benefits of mixedege education. In the 1980s, German uni-
versities realised that the overwhelming proportaingirls choosing technical study pro-
grammes had graduated from single-gender high $shéo 1989, the German feminist
magazine “EMMA” even came up with the slogan ‘caeation makes girls stupidKoedu-
kation macht Madchen dunyinin the same year, the federal states’ women'sessmtatives
(Frauenbeauftragte der Landesuggested that instruction techniques shouldiedite gen-
der stereotypes in the classroom and compensatdwdistages for female students (cf. Vol-
merget al, 1996, p.11).

Thus, debates on the advantages and disadvantagesducation and how to design
coeducation made a return to the political agendthé 1980s. These discussions were ac-
companied by evolving educational, psychological anciological research studies on co-
education and educational performance by gendey.cldssic arguments used in this educa-
tion literature to explain girls’ reluctance to cse technical subjects are (1) little experience
related to the contents of these subjects befderiag, or outside of, the classroom combined
with the feeling that they are unable to catch uih whe boys’ head start(2) a self-critical
assessment of their own abilities, which is typicabserved for female studeht$3) a lack
of femalerole models related to the respective subjects(dh@ lack of educational tech-
niques focusing on the needs or interests of festaldents.

Theoretically, there are two major ways out o$ ttweducational dilemma: First of all,
researchers suggested going back to single-gemtimagon in technical subjects. In fact,
nowadays (beside the principle of general coedmcati the genders) the different states’
education lawsS§chulgesetzeexplicitly include the possibility of (temporarg)ngle-gender

education in some subjects. The second option fesier instruction techniquesithin co-

! Quoted according to Kraus (1998). A comparableagéirthat spread in English-speaking countriesétteb
dead than coed'.

2 Compare for example Schuld (1997) and Heidtma®®g) for gender differences in computer use at home
From this literature it is obvious that teenagedmpore often possess a computer than girls andamsputers

in their leisure time.

% |f students are asked to judge their own perfoeagirls generally judge their performance worsepared

to boys’ self-assessment (given the same stataaflledge). Generally, there is also a consenstisireduca-
tion literature that boys and girls behave difféleim class: Girls are more often cooperative betave accord-
ing to teachers’ expectations, while boys show mowmpetitiveness. Compare for example Funkéral.
(1996), Volmereet al. (1996) or Rustmeyer und Jubel (1996) for discussaf these phenomena.
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education classes which focus on the specific naadsinterests of girls. The present paper
follows the first approach examining whether coedion really provides means to improve
girls’ performance in typically male-dominated sedip.

Until now, research on the benefits of single-geretkication mainly focused on higher
level secondary school&Symnasiup However, it is a fact that the group of gradadtem
the lower level schoolsHauptschulg experiences most problems in the labour maréey. (
high unemployment and low labour earnings). Gidpegifically those with an immigrant
background) are known to be an especially disadwgu group among lower level secondary
school students: They are often raised accordingaititional gender role models and are
characterized by low social mobility (cf. Brend&995 and Thierack, 1995). Therefore, it is
crucial to develop specific educational measurexder to improve the educational situation
of these ‘losers’ in the education systér@ingle-gender education might be one promising

measure in order to improve the situation of poedycated girls.

Table 1: Most popular apprenticeship choices amonkpwer secondary school graduates

Male Female

Subiject of apprenticeship % Subiject of apprenticeship %
Vehicle Construction and Maintenance 12.75 Health and Hygiene 32.20
Construction 9.11 Retail 17.71
Painters, Varnishers 7.79 Commerce 13.46
Metal Processing 7.37 Hotel and Catering Industry 8.18
Mining, Manufacturing 6.98 Clerical Employees 8.08
Plumbers, Installers 6.71 Agriculture, Farming, Forestry 4.24
Electronics 6.29  Textile, Clothing, Nutrition (without cooks)  3.03
Commerce 5.87 Cooks 2.45
Textile, Clothing, Nutrition (without cooks)  5.56 Transportation, Stocking, Cleaning 1.42
Transportation, Stocking, Cleaning 5.43 Mining, Manufacturing 1.01

Note: The figures refer to the south-western Germare sthtHessenfor which the required data is
available. There are missing observations on thxgestiof apprenticeships for 2.66 % of the male
students and 4.06 % of the female students.

Source: Student-Level Data of the Statistics of Generalddth of the State ofessen2005/2006
provided by the State Statistical Office. Sample24f383 male and 11,116 female lower secondary
school graduates in vocational schools. Own caticuls.

Table 1 presents evidence on the ten most poppiaeaticeship professions of graduates of
the lower secondary schools in one German stagiehgler, Obviously, girls’ apprenticeship
choices are much more focused on specific profeakitelds than boys’ choices. Two-thirds
of the female lower secondary graduates work infiglds of health and hygiene, retail or

* The lack of studies examining lower secondary stktudents has been discussed before, for examjpie
papers by Brendel (1995) and Thierack (1995).

> The numbers refer to apprentices in the Germae sfeHessensince this is the only state for which the re-
quired information on apprenticeship choice andia¢id secondary degree is available from the affiethool
statistics. Aggregated statistics for all apprezgimdependent of the secondary degree they heldravided by
the Federal Statistical Office and yield a simfattern. Examination of industry codes of formexdo secon-
dary school graduates in the German-Socio EconBanel (GSOEP) also yields similar results.
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commerce, where they are trained for ‘classicahidée professions like nurses, saleswomen
or secretaries. Male students on the other hardl teebe trained in more technical profes-
sions €.g. vehicle construction) which are hardly on the b$tfemale graduates’ choices.
Additionally, male graduates of the lower secondasiyools spread to a larger variety of ap-
prenticeships compared to the female graduatesinAdll, the choice of professions among
lower secondary school graduates seems to be mg¢heler-specific and corresponds to clas-
sical gender-stereotypes.

In order to improve the labour market perspectigedemale lower secondary school
graduates it might be a promising step to fosteir timterest in the neglected study fields of
technical subjects. As an example, and becauskeofjtowing importance of computer re-
lated skills in today’s labour markets, the presesger focuses on computer studies (cf. for
example Black and Spitz-Oener, 2007 for the chamgender-related job tasks in light of the
technological progress). Specifically, the reseayuobstion to be answered is whether girls’
interest and performance in computer education Ineaynproved through single-gender edu-
cation. Therefore, a new school project was coretlduring the school years 2004/2005 and
2005/2006 in an intermediate size lower level sdaoynschool in the German stateBzden-
Wirttemberg (hence the project name ‘BW-project’ ahhis used for the remainder of this
paper). The intervention refers to computer scidassons of approximately eighty students
who were in fifth grade in the first year of thejarct.

This paper proceeds as follows: First of all itiesws empirical strategies and existing
evidence in order to assess the benefits and dettgrof coeducation on girls’ performance
in computer studies (Section 2). The literatureiawvfocuses on German studies but also
provides a summary of international evidence. Farrtiore, the set-up of the BW-project is
presented in Section 3 together with the findinfshs project. When directly asked, most
students prefer to be educated in mixed-gendemgrouhile the participating teachers judge
their teaching experience with the project group$avour of single-gender education. Con-
sidering different performance measures, the ptaees not allow conclusion in favour of
coeducation. However, this interpretation is immklg several confounding factors. Section
4 summarizes and discusses the current state oflédge. The need for further empirical

evidence is emphasized.



2 Review of Empirical Designs and Literature

The research question of interest is whether pugiild specifically girls, benefit from single-
gender science education. Generally, it is possiblameasure the ‘benefits’ by focusing on
different types of performance measures, which mhgh categorized as ‘hard’ and ‘soft’
measures Hard performance measures directly assess ednahtperformance based, for
example, on grades, test scores or students’ sedfsament, while soft measures relate to be-
havioural or social outcomes like self-confiderioggrest or motivation.

Given the set of outcome variables of interest, émpirical researcher aims to com-
pare these outcomes of persons participating icifipesingle-gender education measures
(the treated group) and persons not participating (ntreated) in order to identify a ‘treat-
ment effect’. For example, the outcomegy(test scores, motivational or behavioural indica-
tors) of students in single-gender classes arestodmpared to outcomes of students in co-
educational classes. Logically, it is not posstolebserve identical students under both the
single-gender regime and the coeducational regintieeasame time. If one simply compares
students from single-gender classes to studentsxad-gender classes, it is very likely that
these students differ in observed or unobservedactexistics which may in turn influence
the outcome variables. In other words: The obseeffstts will be biased because of the se-
lection of students to the different groups. Thighe typical evaluation problem which we
have in the social sciences (compare for examm@ddhmalization in Heckman and Smith,
1995). Thus, in order to evaluate the impact ofjlsigender education, the crux is to find an
adequate control group which did not receive shggleder treatment and does not distinguish

from the treatment group in background characiesistetermining educational success.

2.1 General Evaluation Strategies
How can the present evaluation problem thus beeg@\Generally, there are three methodo-
logical bags of tricks differing in the way in whi@an adequate control group is created. The
three strategies, which will be discussed for thesent purpose, are: (&pcial experimenis
(2) natural experimentsand (3)non-experimental approaches:

Social experimentsmply an intervention study where students areloanly assigned

to coeducational and single-gender classes. Duthisoprocedure, it is expected that the

® Compare for example Hoffmarm al. (1997), chapter 6 for these different measurestagid assessment in
the German literature.
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groups of treated students (single-gender edugatiod untreated students (mixed-gender
education) do not differ in the distribution of thebserved and unobserved characteristics.

A general critique with respect to the requiredd@nisation refers to the fact that this
procedure might change the pool of persons whowdlieg to participate in the evaluation
study and the behaviour of participants. This effecknown as theandomization biasof
social experiments. The major practical problenrasfdomisation is, however, that random
assignment of students to classes may be disapptyvechool principals or other participat-
ing persons: Sometimes random treatment (as cochpareee choice of received treatment)
is considered to be politically incorrect if theaee concerns that the untreated students are
arbitrarily deprived of beneficial measures. Fumhere, randomisation of students into
groups €.g.in the technical subjects considered) may beadiffifor administrative reasons.
Specifically, students are usually instructed ie #ame class context for all subjects in Ger-
many which complicates the random assignment feréifit groups in a specific subject. Ad-
ditionally, schools face limited resources in relatto, for example, teachers’ work hours and
the available science or computer classroom capsacit

As an alternative identification strategy, one atneof the existing literature considers
natural experiments A natural experiment consists of an exogenougyachange affecting
only sub-groups of the population where assignnerihe affected groups is exogenous to
the outcome. Few previous studies drawing on niaaxperiments consider the effects that
arise from a transition of schools from a coeducwti to a single-gender regime vice
versg as will be summarized in section 2.3. BesidespBinooking at changes over time,
natural experiments can make use of pre-post desigmere performance changes of students
experiencing a school’s transformation (treatmeoupg) are compared to the outcome pat-
terns of students in similar schools or classeslwidid not experience such a regime trans-
formation (control group). Thus, the chosen appgno&orresponds to a difference-in-
difference approach where the performance change tawe (first difference) is compared
between a treatment and a comparison group (satifiacence). The lack of evidence related
to natural experiments in the existing literatlgesymptomatic of the absence of such present
regime changes.

Since natural experiments are rare and social expats are hardly feasible, practical
alternatives consist inon-experimental methodsSuch studies draw on a comparison of stu-
dents educated in single-gender and mixed-gendeipgr explicitly taking initial selection
into account via appropriate statistical methods. é&xample, matching techniques might be

used in order to compare the outcomes of persotreatment and control groups which are



similar in (observed) individual background varidfl Regression adjustment methods re-
gress the outcome of interest on a treatment dumnayindividual background variables.
Specifically, one might think of directly modellingitial selection into the treatment group

via appropriate econometric techniqueg(using switching regressions, cf. section 2.3).

2.2 General Implementation Issues

The detailed design of the intervention projectdset® address different potential sources of
biases. Such biases may occur independent of tderlymg research strategy (social ex-
periment, natural experiment or non-experimentalleation). To start with, problems may
emerge due ttreatment substitutioni.e. if the persons in the control group receive a 8ubs
tutive treatment similar to the treatment undersideratior’? A substitution bias would occur
if, for example, students in single-gender (treatthgroups were taught by standard educa-
tional methods while students in mixed-gender (@higroups were taught by instruction
methods focusing on girls’ interests. In this cdke,specific education methods are a substi-
tute for the single-gender treatment and it is pmdsible to identify the treatment effect by
comparing both groups. Generallmultiple treatmentanay make it impossible to disentan-
gle the effects of these different treatment mesasun order to avoid a substitution or multi-
ple treatment bias, ideally all students have tonis&ucted in the same (or at least similar)
way by the same (similar) teacher under the samelgs) circumstances.

The determination of treatment effects might alsocbmplicated if the participating
persons know that they are subjects of an evaluatiady. Specifically, if students know that
their results will be evaluated and related tortigender, this is likely to change their behav-
iour where the respective changes might differ &yder. As a consequence, (again) observed
effects might be biased. This issue is referreastanobservation biaslf students adjust their
behaviour under treatment because they think shvghiat theirteachersexpect, this is called
a Pygmalion effectin the education literature (cf. for example Zeggit al, 1998 for the dis-
cussion of the importance of this effect). In orteprevent these sources of biases, one pos-
sibility is to conceal the subject of observatiord @&xpected outcomes from the project par-
ticipants.

A general problem of intervention studies consiugia longer time span is that there
might be significant sample attrition. Attrition hgenerateattrition biasesin estimating the
desired effects if the students dropping out of shmple systematically differ from the re-

" See, for example, Heckma al. (1998) for a theoretical discussion of matchingilasconometric evaluation
estimator.
8 See Heckman and Smith (1995) for a discussiohebubstitution bias and other biases in sociatéxents.
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maining students. Attrition may occur due, for exénto non-response to the research ques-
tions or if students who have initially been assmjto one of the compared groups are not
satisfied with this educational situation and decid leave the group. In the most extreme
case students would leave the school or have te Idee school, respectively. Generally, it

might be that school dropouts change the compeosttidhe groups considered of interest.

2.3 Literature Review with a Focus on German Studie s

A great many existing studies conducted by reseascfrom different social science disci-
plines around the world try to empirically evaluahe effects of single-gender education.
Mael et al. (2005) provide a comprehensive literature and odshoverview for industrial-
ized countries. However, this survey article deni@atss that an overwhelming proportion of
the present literature simply compares outcomestudents in single-gender and coeduca-
tional classes without taking selection to difféareducational regimes into account. In many
cases the compared groups are even located aediffechools. Thus, such simple correlation
studies are likely to suffer from severe selectases (cf. section 2.1) and are not adequate
for identifying a causal effect of single-gendeueation. One consequence of lacking identi-
fication strategies is that previous studies previdixed evidence with some equivocal sup-
port of positive impacts of single-gender educatelated to school performance.

Since the survey by Maedt al. 005) only considers evidence from studies in the
English language and since the existing studiesG®@many are mostly German-language
research reports, hardly any evidence on Germasyrsnarized. Table A in the ‘Appendix
to the Literature Review’ provides an overview etent research on single-gender computer
education in GermanyDue to the limited number of such studies, reldieids of education
(i.e. mathematics and science) are included in thiserevbtudies are categorized according
to the way in which they solve the evaluation peofl The four categories considered are (1)
correlation studies which do not solve the evatmaproblem, (2) non-experimental evalua-
tion studies drawing on matching or similar teclueis, (3) natural experiments implying ex-
ogenous policy changes and (4) social experimeheravstudents are randomly assigned to
treatment and control groups.

The overview given in Table A does not claim toedaustive: Especially, a large va-

riety of articles (including results only publishednewspaper articles) related to the ‘correla-

° While the focus of the following literature revies on the effects of coeducation on girls’ outcsmfewer
studies consider the impacts on male students.-Hoéting et al. (2000) is an exceptional study focusing on
boys’ outcomes. One conclusion of the study is bwats’ educational and social outcomes are harfiécted

by single-gender education. However, since the papamines boys in coeducational and single-geadaca-
tional schools without appropriately accounting foe selectivity into different school types, thiedings are
again to be interpreted with reservation.
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tion study’ category exists. However, because efitinerent problematic identification tech-
nique these studies are not of primary intereshéopresent paper. Additionally, most of the
summarized papers do not solely concentrate ospgeific topic related to the evaluation of
coeducatiorvs. single-gender education but also cover more gémapas €.9. discussions
of curricula or overviews of the history of coedtioa). Since these special topics are not the
focus of this paper, the given summary is restli¢terelevant evaluation results. Moreover,
only recentevidence, starting in the mid 1990s, is conside@mke older study is presented
when discussing the evidence from natural experisnemce this is the newest available
study for this categor}f. Finally, further recent German language publicaticefer to inter-
vention studies in Austria or Switzerlaneld. Faulstich-Wieland, 2004a provides recent evi-
dence). Since the interest of this summary isedl# studies for Germany, | do not summa-
rize these papers.

The studies summarized in category (1) in Tablerdraostly qualitative reports in-
cluding simple descriptive statistics. Funketnal. (1996), Meyer (1996) and Volmesg al.
(1996) explicitly focus on computer studies whilgsien (1996) considers the related context
of science classes. The size of the studies instefranderlying samples varies considerably,
ranging from observations for only 29 students iaylt (1996) to 1,128 students in Funken
et al. (1996). While Funkeret al. (1996) covers girls in single-gender and mixedegen
schools, the other studies compare students indvare single-gender classes within coedu-
cational schools. The report by Nyssen (1996) seflercomprehensive schools, while the re-
maining studies consider students in the highesbrskary school trackQymnasium Evi-
dence is based on outcome measures such as tleatstugkblf-assessed interest and motiva-
tion. The measured effects are mixed with a tengémanterpret in favour of single-gender
education.

Besides the selection bias, these qualitative te@oe also likely to suffer from sub-
stitution biases: Different treatment measures apglied to different groups (cf. Nyssen,
1996; Volmerget al, 1996) so that a simple comparison of outcomésiidly appropriate for

identifying an effect of interest. One issue redate this critique is that it is not assured that

1% Concerning older studies, especially in the 19@erent publicly financed measures were condudted
order to increase girls’ participation in technisaibjects and science (including computer sciergée¢h and
further measures (supported and funded by the d&deommission Bund-Lander-Kommission fir
Bildungsplanung und Forschungsférderung, BLK) pritpydocusing ontertiary education are summarized in
BLK (2002). Additionally, compare Kessels (2002)pffinannet al. (1997) or Volmerget al. (1996) for brief
summaries of older studies for Germany. For thetma#, older studies simply compare girls in siagender
and mixed schools and exhibit the same problendiszsissed for the studies summarized in Table #én
‘Appendix to the Literature Review'. A furthersam of literature, which is not the focus of thésiew, con-
siders gender related subject of degree choicegimeh secondary schools (see Roeder and Gruehfi, 489
Heinrichs and Schulz, 1989 for examples of suctiss).
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the different groups are taught by similar teachAdgitionally, it is reported in at least one
of the four studies (Volmergt al, 1996) that girls anticipated the expected resdtthat the
measured effects are probably driven by an observaias or Pygmalion effect (cf. section
2.2).

Concerning non-experimental evaluation studiespéty’), the overview article of
Mael et al. (2005) documents that only few of the existingeinaitional, English-language
studies control for relevant characteristics digvihe selection. Specifically, it seems that the
more appropriately selection is controlled foe.(the more control variables are added) the
higher the reduction in the estimated effect ofjErgender educatior.Billger (20086) is an
exceptional study usingconometridechniques in order to take selection to differedhiica-
tional regimes into account. Since it is a recepiylished paper, it is not included in the
2005 review of Maeet al. The paper examines effects of single-gender scibehdance on
education and individual labor market outcomeshm W.S. Results from regression analyses
(including switching regressions for starting s@s) controlling for a variety of students’
background characteristics show modest positivecedfof single-gender education. How-
ever, most regression results are probably biaseduse of selection in unobserved variables
and endogeneity of some regressors. The switcheaggession results may suffer from the
lack of exclusion restrictions in the regime eqomati.e. it is not discussed whether variables
are included in the regime equation that have mectipotential effect on starting salaries.
Consequently, it is not clear whether the studylyedentifies the causal effect of single-
gender education or if the results are still biadeel to selection.

The non-experimental evaluation literature (‘tygef@r Germany is summarized in
the second panel of Table A. Rost and PruiskenQR0i3cuss the selection problem and aim
to solve it by comparing similar students. For fhispose they compare samples of fifth and
sixth graders (649 students) in single-gender aridedrgender higher level secondary
schools where all three schools considered ardaginm that they are run by the Catholic
Church. The study finds no significant effect o thrganizational class type on different psy-
chological and social outcome variables (includstigdents’ self-assessment in mathematics
and biology). The contribution of Rost and Pruisk2B00) is that they address the selection
problem and possibly even identify a (causal) eftécsingle-gender education for the rela-
tively limited group of Catholic private school dients. However (as is mentioned in this

very study), this effect may probably not be gelieed for the whole of secondary schools.

» The same sceptical conclusion is for example driavthe German papers by Rost and Pruisken (200a))-
stich-Wieland (1999) and Baumert (1992) which lyigeview the international (and German) evidence o
single-gender education.
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Furthermore, the authors do not present evidencthemlistribution of student background
variables among the compared schools. It is natr cihether they really solve the selection
problem even for the very specific group of student

A series of recent publications refers to an irgation study in the German state of
Schleswig-Holsteiin the 1990s (Hauller and Hoffmann, 2002, 199801&nd Hoffmanret
al., 1997) and focuses on science (physics) classesrédsample includes 150 girls and 139
boys in treatment classes from six schools whiehtaught by six different teachers. Fur-
thermore, 103 girls and 64 boys from two schoodsiarcontrol classes and are taught by six
different teachers. All students considered areeisitvgraders in the higher level secondary
school Gymnasiupin 1992/93. Students are assessed by severalasthred written tests
and questionnaires during the school year. Diffeesnbetween groups and difference-in-
differencesi(e. the development over time between differentlytedayroups) are calculated.
Outcome measures refer to the students’ intereftcencept and achievement. The study
may be considered to be a ‘type 1’ (correlatiordgflor a ‘type 2’ study (non-experimental
evaluation study) since it is not clear whetherdtierent groups are really comparable in the
beginning of the intervention study. There are jusef statements (cf. Haul3ler and Hoff-
mann, 2002, page 879 and page 882) suggestinghtrat were no significant initial differ-
ences between groups. Yet, treatment and contooipgrare located at different schools and
may not be comparable. Hoffmaen al. (1997) presents regression-adjusted results dentro
ling for students’ initial performance and ‘leargienvironment’ (as determined by class and
teacher, cf. page 149). This regression analydikaly to suffer from endogeneity of the re-
gressors€.g. self-concept which is used as a control-variabég mready be affected by the
treatment). The studies conclude that there is satipe impact of single-gender education
especially on girls’ outcomés.

While correlation studies are frequent and evidemtexperimental studies is already
rather limited, hardly any truly experimental evide on single-gender education effects is
provided by the literature: As mentioned in sectiB, few studies draw on natural experi-
ments considering the effects that arise from @asitn of schools from a coeducational to a

single-gender regime oice versa? Little evidence is documented referring to thesition

2Hoffmannet al.(1997) additionally provides evidence for chenyistiasses. However, due to problems related
to the realization of the intervention study (snsainple size, deviation of teachers from standadderricula,

cf. page 10), this evidence is difficult to integprPrevious evidence is additionally presenteth@ulRler and
Hoffmann (1990), observing single-gender physiesss in 1988/89. | do not report on this evidénaketail
since the study is rather qualitative.

13 Marshet al. (1988) conducted such a study for Australia, exaémgi two singe gender schools in the same
neighbourhood that were restructured to be coedunzdt The study does not find significant effecfshe re-
gime change on students’ educational performantedsitive effects on students’ self concept. HosveWael
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from former single-gender schools to coeducatiaasiools after 1950 in Germany (cf. the
third panel of Table A). Baumert (1992) refershe tegime switch concerning higher secon-
dary schools between 1965 and 1975 and draws ofatihéhat some schools had already
adapted to the new (mixed-gender) regime while roicbools had not. Using data from a
survey of 12,000 seventh graders including stanpeddGerman, English and mathematics
outcomes, the study thus compares students in iffezetit school types. Baumert (1992)
shows that there is selection into the differeotlganized school types in regions where both
types coexist so that students (or actually thaiepts) may choose to attend single or mixed-
gender schools: Generally, more able students seqmefer single-gender schools. The fur-
ther study aims to take this selection into accdaynainalysis of variance controlling for the
organizational type of the school. However, thaelgtdoes not make use of the natural ex-
periment through the potential before-after-comgmars or difference-in-difference estimates.
All in all, within the setup of the study the authmncludes that both genders perform sig-
nificantly better in mathematics in single-gendeliaols than in coeducational schools. Simi-
larly, girls’ interest in mathematics decreasesablyt in seventh grade when girls are taught
in mixed-gender classes. No effects are foundherdnglish and German performance.

Concerning social experiments (‘type 4’), Kess@80Q) reports on a German inter-
vention project which stands out from the othedis because of an effort to randomly as-
sign students to treatment and control grodi®even coeducational schools in Berlin partici-
pated in this project, where coeducational andisiggnder education classes were compared
in science (physics and chemistry) lessons. The sample of the study contains 270 eighth-
graders from four comprehensive schools in Bedi @irls and 62 boys in coeducational
classes as well as 56 girls and 65 boys in singledgr classes). Each participating teacher
instructs at least one single-gender and one ca#idnal class. Information on socio-
demographic variables and outcome measures sudmotigation and self-concept are as-
sessed by standardized questionnaires and evalbgtadalysis of variance. Kessels (2002)
finds that there is a positive impact of single-@gmeducation on girls’ motivation and self-
confidence.

One drawback related to the design of the studKéssels (2002) is that the study

gives no information to verify the assumption ttieg (randomly constructed) treatment and

et al. (2005) raise some doubts on the study’s identibioastrategy which are mainly related to Pygmaldn

fects.

14 Also, from an international perspective there @&dfy any evidence based on truly experimentalistud
Marsh and Rowe (1996) summarize and re-analyzeepe@from studies relating to an experiment in astfa-

lian school. However, the paper raises severequas concerning the implementation of the studresb the

underlying ‘experiment’d.g.related to non-random assignment in the secondofehe project).
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control groups do not differ (by hazard) in obséreharacteristics. Related to this, there is
significant sample attrition (non-respondence) \whigight be systematic and thus bias the
results. A further problem might be that studemtsiaformed about the subject of the inter-

vention study so that the observpslychologicaloutcomes are probably biased because of
Pygmalion effects. No evidence on hard performameasures is provided. It is not clear

whether an increase in girls’ perceived motivatielated to the science class is accompanied
by a real increase in their science knowledge.

To sum up, even if several studies discuss theigaippn of single-gender education
and refer to intervention projects that were comeldicn order to shed light on this topic, most
work is rather qualitative and forgoes using appedp statistical identification strategies.

In other words, most of the existing studies impbnclusions (mostly in favor of single-

gender education) which are rather equivocal framethodological point of view. The major

problem inherent to previous studies is that theyndt solve the selection problem arising
from the fact that compared single-gender and ocegchinal groups probably consist of stu-
dents with different characteristics.

Similarly, most studies suffer from the impossilyilof identifying effects from multi-
ple treatments: If these studies try to identify #ifect of single-gender education by compar-
ing students in treatment (single-gender) and obritoeducational) groups, where besides
the organizational treatment both groups differflngher treatment measures.d. different
teachers, different curricula and educational naghothe effect of the single-gender treat-
ment can hardly be identified. In these casesdtristly not possible to disentangle the effects
of different measures and the presented conclusibriiese studies remain speculative in
nature. Additionally, most studies refer to psydugatal variables or social as opposed to hard
performance measures. This is probably partly duthé fact that German data protection
laws are rather strict, implying that school repraatives are not willing to report on their

students’ grades.

!> The same conclusion is drawn by Ludwig (2003) wlso reviews the literature with a focus on Gerrsianl-
ies.
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3 Detailed Facts and Findings from the BW-project

This section provides detailed background infororaton the BW-school project and its

evaluation: The general framework and implementassues of the project are described in
sub-section 3.1. Sub-section 3.2 discusses théfidation strategy and provides evidence on
selection of students to different groups. Gengealder differences emerging among the stu-
dents considered are addressed in sub-sectionvBil@, sub-section 3.4 presents the evalua-
tion results of different groups. Specifically, ok outcome differences of students (and es-

pecially girls taught by the same teacher) in gragid mixed-gender groups are shown.

3.1 Facts and Implementation of the Project
The BW-project was conducted during the school y2&04/2005 and 2005/2006 in a lower

level secondary scho@Haupt- und Werkrealschuley the city of Rastatt in the state of Ba-
den-Wirttemberd® The specific school is of intermediate size, cstirsij of about 370 stu-
dents in grades five to ten. The intervention iefier computer science lessons of approxi-
mately eighty students who are in fifth grade (ad@é€l3) in the first year of observation.
These computer lessons take part once a week &houar. Primary goals are to familiarize
students with the computer in genetia.(the different components of the hardware) and to
teach the application of specific standard softwaspecially related to text processing and
the Internet. While the fifth graders are taughthree separate classes in all subjects, there
are six computer study groups. Random assignmepuigifs to the different groups was not
feasible. The school’s principal opposed randonigassent explaining that necessities re-
lated to the students schedule and the availabtguater classrooms ruled the design of the
computer groups.

In the first year of the project, four of the grewwere mixed groups (coeducational)
and two groups were single-gendered (one all-boymmand one all-girl group). Table 2 il-
lustrates the (gender) composition of the six gsompwhich fifth graders are taught in com-
puter sciences and indicates which teacher is nsdple for which group.

'® Rastatt is located in the higher plain of the riR@iine (Rhein) between the Rhine and the Blacke@in the
direct vicinity of the French region Alsace and tBerman city of Karlsruhe. The population size anted to
about 47.000 individuals in 2004 (the year whenphagect started). The population density corresigainto the
intermediate population density in the state of @aturttemberg. Compared to the entire German jadipul
the population is representative concerning thedgemand age structure. In 2004, the unemploymeet ira
Rastatt amounted to 6.3 % which was below the V&estman rate of 9.4 % and slightly lower than thaest
Baden-Wirttemberg’s unemployment rate (6.9 %). @Gadlye the proportion of persons with an immigrant
background (holding citizenships from foreign statis higher in the state of Baden-Wurttemberg1(®2) than

in most other German states (with an average oP8.9Compare Rastatt (2005) and IW (2005) for these
more statistical details.

16



Table 2: Division of groups in grade 5

Group Class Teacher Group size* Number of Share of

girls * females
1 5a A 13 8 62 %
2 5a B 13 (+1) 6(+1) 50 %
3 5b A 13 (+-1) 9(+1) 69 %
4 5b B 14 (+ 1) 7 (+1) 50 %
5 5c B 16 16 100 %
6 5¢c C 7 (+3) 0 0%

Note:* (+) indicates the number of students who werthis group at the beginning of the school year
but dropped out of class until the end of termsTiumber of students is not included in the total
group size. (-) indicates the number of students whre not observed in the beginning of the school
year but joined class during the school year. fhimber of students is included in the total group
size. Grey-shaded lines refer to groups taughhbeysame teacher (B).

Groups five and six are single-gender groups wifiéeremaining groups are coeducational.
The all-girl group (group 5) is taught by the sacwmenputer science teacher who instructs
groups two and four. Group sizes changed over tioeeto students moving to other school
districts or schools and due to students entehiegsthool from other schools, respectively:
Seven students dropped out during the first yealewdme additional student joined group 3
during the school year.

Figure 1 gives an overview of the group composgibg gender at different points of
measurement, including the second year of observaln addition to a switch of groups 1
and 2 from coeducational to single-gender groupget girls from the former all-girl group 5
were now coeducated in group 6 (the former all bgssup). The latter measure was allowed
by the school principal in order to equalize theugr sizes and additionally complicates the
comparability of groups. Additionally, the teachailbwed some students to switch between
groups three and four regardless of the intervanpimject. Furthermore, all in all, 18 stu-
dents drop out by the end of the project. Ten stigjanine boys and one girl, join the groups
as new students in the second year (sixth grad®e together, during the first and in the
second year of observation three boys (one initbeyear and two in the second year) joined
the groups. Considering all four measurement tifmed-term and end of term of both years),

only 64 students were observed throughout the tear-period.
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Figure 1: Group compositions by gender

First year (5" grade) Second year (B grade)
Beginning of 8" grade  End of § grade Beginning of 8 grade End of & grade
N
GROUP 1 GROUP 1 GROUP 1 GROUP 1
(8 girls, » (8girls, [24dirs (11 boys) » (11 boys)
5 boys) 5 boys) | 1 boy|" 3Poy
GROUP 2 | ;4 | GROUP2 ’ GROUP 2 GROUP 2
(8 qirls, » (7 qirls, _ (14 girls) » (14 girls)
6 boys) 6 boys) - 2 boys+ 1 girl
J
GROUP 3 | il GROUP 3 GROUP 3 GROUP 3
(10 girls, » (9 qgirls, T2 boys > (8 girls, » (8 girls,
3 boys) |+ 1boy 4 boys) -2 boys 5 boys) [t boy 6 hoys)
Mrls
GROUP 4 | , i | GROUP 4 ppofs Q%% GROUP 4 GROUP 4
(8 girls, » (7girs, |- ig'f's > (6girls, ——» (64,
- 1 boy + 1 boy
7 boys) 7 boys) + 1 boy 6 boys) [ 1 boy 6 boys)
GROUP 5 GROUP 5 GROUP 5 GROUP 5
(16 girls) » (16 girls) » (13 girls) » (13 girls)
le
GROUP 6 GROUP 6 GROUP 6 GROUP 6
(10 boys) » (7 boys) » (3qirls, » (3 qirls,
-3 boys * fbbooés 9 boys) 9 boys)

Note: + indicates the number of students who were inghisip in the previous term but dropped out
until the current term. - indicates the numbertatients who were not observed in the previous term
but joined the group until the current term. Gréageed groups refer to students taught by the same
teacher (B).

If the sample is restricted to these 64 studehts,proportion of females amounts to
about two thirds of the students in the resultiaggle (43 out of 64). Eight girls are not ob-
served throughout the two-year span. Thus, fluxinatare especially high among boys,

22 boys are not observed throughout the entire sipg while 21 boys remain in the same
school from the beginning of grade five until theleof grade six. Table 3 shows the numbers
of continuously observed students and the numbfestudents not observed throughout the

entire time span by gender and group number.
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Table 3: Students observed over time and dropouts

Continuing Students Changers

Group Male Female Male Female

1 7 0 6 2

2 0 13 2 2

3 4 8 4 1

4 4 6 3 3

5 0 13 0 0

6 6 3 7 0
Total 21 43 22 8

Note: The group number refers to the group indicatetiénsecond year. Continuing students
are students observed throughout the two-yeardimae of the project. Grey-shaded lines
refer to students taught by the same teacher (B).

From the above considerations it becomes clearthigatime dimension of the project may
hardly be used. Due to the unintended switch betvgeeups of some students in the second
year and the dropping out of other students, tloegof students that might potentially be
compared over time becomes too small. Specificallyy few girls are taught by the same
teacher in both years: There are seven girls in@&) six girls in group 4 and thirteen girls in
group 5. In other words, too many confounding festoncluding teacher differences and
group compositions) in combination with the limitadd decreasing sample size rule out
comparisons over time. Thus, the following analys@sconfined to examining the results for

the first year of the project.

Student, class and teacher background charaatsrése assessed through mainly self-
contained questionnaires. Table 4 summarizes ffereht dates of measurement. At the be-
ginning of the project (in January 2005), paremsd atudent characteristics are assessed.
Variables collected in these questionnaires armanily related to individual age, overall
school performance and immigrant background, tleeaagl number of siblings, parental edu-
cation and employment. The assessment of studanacteristics is repeated once every six
months until the end of the project. Additionalllge teacher questionnaires were distributed
at the end of the first project year. Here, furtimformation concerning the different groups
as well as teacher characteristics and their gevidars are assessed. All the questionnaires
are presented in the ‘Appendix of Questionnair&ylized facts on the general student’s
characteristics which are drawn from the questioesaare also summarized in the Appendix

(‘Appendix on the Students’ Background’).
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Table 4: Dates of measurement and questionnaires

Wave Date Questionnaires

1 January 2005 (mid-term) Parent and student questionnaires
2 June 2005 (end of term) Student and teacher questionnaires
3 January 2007 (mid-term) Student questionnaire

4 June 2007 (end of term) Student questionnaire

Note: Questionnaires for the first year are given in‘fgpendix of Questionnaires’.

Besides the control variables, outcome variablaestefest need to be collected. As indicated
in section 2, there are different kinds of perfonee measures which may be categorized as
‘hard’ and ‘soft’ measures. Hard performance measdirectly relate to the educational per-
formance and may be assessed by grades, studelftassessment of their own performance
or by test scores. Direct assessment of performaacgudents’ grades might be problematic
because grades are likely to be relative insteaalbeblute performance measures, they
indicate the students’ performanegthin a given group. Students’ self-assessment might be
problematic as well (especially in the gender ceitbecause girls tend to understate their
own performance (compare section 1).

Thus, it is more reliable to base performance statgs on standardized students’
testst’ In the BW-project computer tests are conductdd/atpoints in time in order to assess
students’ performance over time: about two weelsrbamid-term and two weeks before the
distribution of end of term school reports. The msgestions are shown in the ‘Appendix of
Tests’. These tests are not a part of the studeens’ grade, yet the students are not aware of
this which is a promising strategy in order to asghat the students put the required efforts
and seriously answer the questions. The contenttseofxaminations were jointly developed
by all of the three participating computer scieteachers with the objective of not giving an
advantage to one of the tested groups. All teadjraded the tests according to a linear scale.
Even if the assessments are rather short, accotdlitig teachers they yield an overall meas-
ure which is generally representative for the stisleeal performance.

In addition to standardized test outcomes, the BWfept draws on ‘comparative’
hard performance measures which relate to the stsidating of their own performance rela-
tive to the other students. The underlying scatgea from 1 (“I perform much better than
my classmates.”) to 5 (“Other students perform metter than me.”). A value of 3 indicates
that the student thinks that she performs equallyhe average student. This performance
measure is provided for the overall performancalirsubjects taken together, for computer
science, for math and for the German class. Naethe underlying scale is not an absolute

performance measure but a relative self-rankingtadients towards their classmates. At the

" For example Hoffmanat al. (1997) contains detailed recommendations for testuction of such tests.
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same time it is likely that the indicated valuenBuenced by the grade the student achieves
in the respective subject.

Furthermore, students are asked about the gradgskpect to achieve in the end of
term school report. Generally, the German schoaddegs follow a scale from 1 (“out-
standing”) to 6 (“failed”). According to the schoptincipal’s information, in this school all
grades are usually based on a linear scale whergistances between two grades are propor-
tional to the performance difference (for exampkdated to the test scores in underlying ex-
aminations)-®

As mentioned above, besides these different ‘hafiopmance’ measures, soft per-
formance measures, as they are often used in egial studies, are observed as well.
These measures relate to the students’ genderppierceand motivation. Motivation is as-
sessed by the question whether the student likekingowith the computer. Gender percep-
tions are deduced from the answers to the questtather the student thinks that boys or
girls (or both) know more about computers relatvghe other gender. In addition, students

are directly asked whether they prefer to be taughtixed or single-gender groups.

3.2 Identification Strategy and Selection Issues
Given the non-experimental set-up of the schoojegptdj.e. no random assignment to treat-
ment and control groups), the evaluation callsstatistical methods in order to take possible
selection effects into account. However, populal@ation techniques like matching or re-
gression analysis crucially depend on the givenpsasize: Degrees of freedom drop if more
control variables are includedd. the more appropriately selection is corrected) iamaight
be hard to identify significant effects if few strds are observed in the treatment and control
groups. Specifically, in the present case samplessare too small in order to employ such
common methods. Too few comparable gitls. those taught by the same teacher) are ob-
served in mixed and single-gender classes respéctifdditionally, it is hard to impose pa-
rametrical assumptions on the data, which woulddogiired for simple standard statistical
tests €.g.the t-Test).

Therefore, the analysis opts for a feasible sotuind proceeds as follows: First of all, it
is demonstrated that students in different groupsot - in fact - differ in their observed

characteristics in the given case. Based on thsiighih, students in single and mixed-gender

8 Thus, in this regime, grades can be considerée tmetrically scaled, which is important when désing the
results from the project.

9 For the interested reader, the development oflddtsoft performance scales is extensively disediss Kes-
sels (2002, chapter 5.5) or Hoffmaginal. (1997, chapter 6.2), for example.
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groups taught by the same teacher are compareg nsimparametrical>-homogeneity-tests
or Kruskal-Wallis tests. The advantage of theséissizs is that they are not observation-
intensive but may be applied to the small samples.

Specifically, for the nominal and ordinal variabktandardindependency tests are used
to assess whether the characteristics are simithslyibuted within groups. The conducted
independency test may be interpreted as a homadygeast with the null hypothesis that the
different groups are drawn from the same population

For metrical variables Kruskal-Wallis rank teste &easible in order to examine whether
the samplese(g. the six different groups) are drawn from the sgopulation®® The null
hypothesis assumes that the population mediansgar&@(Ho: 1= 2= 3=...= 6, Hi:

j for at least one set ofandj, wherei jandi,j [1,2,3,...,6]). The test statistic is based
on ranking the combined sample of all observatidien, the sum of the ranks is computed
for each of the group®(to Rs). The test statistic is:

- 12 "R gy
n(n+1) ;4 n

wheren; (i =1, 2, ..., K)represents the sample size for each oktgeups. The intuition be-
hind this test statistic is that if the groups hkealave the same median, the sum of ranks for
each group should not differ too much. If the mylpothesis of equal populations is true, this
statistic is approximately’-square distributed witk-1 degrees of freedom. The distributional

assumption is valid if each of timeis at least five.

Distribution of Group Background Variables

Detailed contingency tables of group charactegstind means of the background variables
by group are presented in the ‘Appendix of Table&saodup Characteristics’. Furthermore,
Table 5 presents the results frofrindependency tests for the nominal and ordinabbées.
Since the tests require at least five observatanscell (otherwise the distribution of the test
statistic cannot be approximated by tRalistribution), groups are aggregated into coeduca-
tional and mixed-gender groups. Table 5 shows tieanull hypothesis (for each of the ob-
served variables) cannot be rejected.

Table 6 reports the Kruskal-Wallis test resultsdbserved metrical variables. Accord-
ing to these results, one cannot reject (at anyaational level of significance) the assump-

tion that the samples are drawn from the same ptipal

? The test is developed in Kruskal and Wallis (1952)
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Table 5: %Tests of group homogeneity (dummy variables)

Variable (1) Probability
German-born 0.03 0.87
German-born parents 0.21 0.65
German language spoken at home 0.23 0.63
Some immigrant background 0.35 0.55
Grandparents live nearby 0.05 0.83
Higher secondary education of parents 0.01 0.92
Parental interest in school affairs 0.01 0.90

Note: The “—test compares distributions of coeducational anglesgender groups.
A comparison on a less aggregated leivel {for the six study groups) is not possible
due to the limited sample size.

Source:Student questionnaires. Own calculations.

Table 6: Kruskal-Wallis tests by group for observedmetrical variables:

Variables 2(5) Probability
Age at first measurement date 0.75 0.98
Number of siblings at home 417 0.52
... siblings more than 3 years younger 1.28 0.94
... siblings (less than) 3 years younger 2.25 0.81
... siblings (less than) 3 years older 1.84 0.87
... siblings more than 3 years older 0.49 0.99

Note: The test statistic is explained in section 3.2.
Source:Student questionnaires. Own calculations.

Thus, all the presented findings provide confirmatihat the groups do not differ considera-
bly in their observed characteristics. However,tfer following analyses one needs to bear in
mind that only three of the groups considered auglit by the same teacher. Comparisons

among these groups are expected to be especiadyingtul.

Teachers’ statements

In addition to the above considerations, informatfilmm the teacher questionnaire is used in
order to determine (1) whether the groups are coafbp@ according to the teachers’ opinion
and (2) whether there are teacher differences comgegender views. The teacher question-
naire is given in the ‘Appendix of Questionnaires’.

Table 7 shows that the teachers’ estimations optbgortion of students with an im-
migrant background in each group differ from theetproportions (as indicated by the indi-
vidual students). This probably stems from the thet teachers are only vaguely informed
about the students’ family background. Accordingrifmormation from the school principal
the parents’ participation in school events likeepdteacher conferences is rather low (or
practically non-existent) which might make it matéicult for teachers to judge students’
family background. The share of immigrant childisrunderestimated in groups 1, 3 and 6
and overestimated in the other half of the growbsof which are instructed by teacher B).
Generally, (as discussed in section 2.4.1) theesb&rimmigrant children is high in each
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group (at least 50 %). Table 7 includes childreeagkmg a foreign language at home in the
definition of immigrant children. Based on this iddéfon drawn from the student-
questionnaires, the shares of immigrants are bet®8% and 92% depending on the group.
According to the teachers, in each group thereaturaost two students with serious
language problems and up to one student is cledsds showing behavioural or learning
problems. There seems to be no clustering of desstdged or problem-children into one
group or to one teacher. In addition, the questi@hsted to the teachers’ educational treat-
ment of the class show that there is some homogeri teachers but one (teacher C of
group 6) assign homework less than once a montchBe A (groups 2 and 4) also instructs
the religion and social study classes of the ceiidn his computer group. It is to be expected
that the homogeneity of the educational treatmeiie largest between the groups taught by

the same teacher B, where this teacher does natame®f his groups in any other class.

Table 7: Teachers’ information on group background

Variable / Group 1 2 3 4 5 6
Share of foreigners (born abroad or 38 % 100 % 67 % 86 % 100% 57%
parents born abroad)

Real share of foreigners (student 69 % 75 % 92 % 50 % 69 % 86 %
information)

Share (number) of children showing 15 % 0% 0% 14 % 0% 0%
serious language problems (2) (2)

Share (number)of children showing 8 % 0% 0% 7% 6 % 4%
learning / behavioural problems (1) Q) (1) (D)
Frequency of homework in a month* <1 <1 <1 <1 <1 1-2
Number of other subjects in which

teacher instructs these students 2 0 1 0 0 0
Kind of other subjects in which teacher social social

instructs these students studies studies

Teacher ID A B A B B C

Note: <1 ‘sometimes but less than once a month’, 1-2¢éoor twice a month, but less than once in
two weeks'.
Source:Teacher questionnaires. Own calculations.

Background information on the teachers is giveiable 8. All the teachers are male (which
might be important concerning their gender viewsachers A and B are more similar in

their age, work experience and instructed subjddtsy are relatively young (36 and 37 years
respectively), teach for three and eight yearseesgely and generally instruct children in all

kinds of subjects, while teacher C is a 56 yearsoignce teacher with 33 years of work ex-
perience. From this and the previous tables it im&soobvious that group six (instructed by
teacher C) is hardly comparable to the other graupse expects that differences in teacher
characteristics influence the educational treatment
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Table 8: Teacher characteristics

Variable / Teacher A B C
Gender male male male
Age 36 37 56
How many years have you been a teacher? 3 8 33
Number of subjects taught 6 9 4
Kind of subjects taught all fields* all fields* science

Note: *all fields indicates that the teacher instructs science/mativell as languages and social stud-
ies.
Source:Teacher questionnaires. Own calculations.

Teachers’ attitudes towards gender views and digres have been inquired into through a
series of questions which are repeated in Table8chers B and C, who have gained experi-
ence with single-gender classes in the first ptojear, are consistent with the view that it is
reasonable to segregate pupils into single-gerldseses. According to teacher B who teaches
two coeducational and one all-girl computer clagds benefit from single-gender education
because they interact more in class compared tsithation in a mixed-gender classroom
where they ask fewer questions. Teacher C who ésatite all-boy class thinks that boys
generally believe to be more talented in scienea thirls and therefore debar girls from ac-
tively participating in science classes. Teachetates that he cannot judge the issue since he
does not have any experience with single-gendesseta The indetermination of teacher A
might also be attributable to his relatively feway® of work experience.

Generally, all three teachers do not think that gander is more talented in computer
studies compared to the other gender. They ar@mmlif of the opinion that girls are more
talented in learning languages than boys, whileskerg not more talented in technical sub-
jects than girls (teacher B is unsure concernirggsaicond point). None of the teachers ex-
presses objections to girls being talented enoogivark in technical professions and only
teacher A thinks that mainly boys rather than giHsuld seek technical professions. The last
statement might be considered to be consistenttivélstatement that girls are more talented
in learning languages.

The teachers think that different strengths andkwesses of girls and boys in differ-
ent school subjects ab®thinstilled by society and innate, while the firsusce is considered
to be of greater importance. Comparing boys’ ami$’goverall performance in lower secon-
dary school, teachers A and C state that boys hmre problems keeping up with the educa-
tional contents than girls. Teacher B thinks tr@ienof the genders has more or less problems

compared to the othét.

2L In addition to the facts presented, the questimasarovide the information that all teachers agteat the
school is well equipped with computers and software

25



Table 9: Teachers’ gender views and stereotypes

Question / Response of teacher A B C
What do you think ...

... Is it wise to teach boys and girls separately in the do not yes yes
computer class? know

... Are boys or girls more talented with respect to neutral neutral neutral

computer studies?

According to your professional experience, which of the following statements are correct?

... Girls are more talented than boys when it comes yes yes yes
to learning languages.

... Boys are more talented than girls when it comes no yes/unsure no
to learning maths or science.

... Girls have no talent for technical professions. no no no
... Boys rather than girls should seek technical pro- yes no no
fessions.

... Different strengths and weaknesses are instilled yes yes yes
rather than innate.

... Different strengths and weaknesses are both yes yes yes
instilled and innate.

... On average, girls have more problems keeping no no no
up with the secondary school level’s curriculum

than boys.

... On average, boys have more problems keeping yes no yes
up with the secondary school level’s curriculum

than girls.

Source:Teacher questionnaires. Own calculations.

All in all, the answers do not indicate that onetlod teachers is affected by serious ‘tradi-
tional’ gender stereotypes. However, one has to ipeaind that the teachers were informed
about the contents of the school project. Thusaitnot be ruled out that their answers are

biased in the direction of the answers they expetttde politically correct.

Performance by teacher

Even if the different groups are similarly compastee students’ outcomes will hardly be

comparable between groups if teacher quality vdredsieen groups. Figure 2 shows the dis-
tributions of grades by teacher in the computerdesnid-term (together with a sample nor-

mal distribution). Figure 3 refers to the computests at the end of term. Further statistics
related to the distribution of grades by teachergaven in Table 10.
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Figure 2: Distribution of mid-term computer test grades by teacher
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Note: The distributions refer to teachers 1 to 3 respelgt (from top to bottom).
Source:Test results. Own calculations.
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Figure 3: Distribution of end of term computer testgrades by teacher
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Source:Test results. Own calculations.
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It is obvious that the grade distributions diffabstantially by teacher. While, for example the
mode of the distribution related to teacher A att@rm is grade 2, it is grade 3 for teacher B.
The corresponding Kruskal-Wallis test related te ¢éimd of term grade indicates that one can
reject the hypothesis of equality of populationsaay conventional level of significanée.
Since the teachers use the same scale in ordeote the tesfs and given that the socio-
economic background of the students is very singifaong groups, it is likely that these dif-
ferences are not only driven by differences duthéosingle-gender and coeducational treat-

ment but also by teaching differences.

Table 10: Distribution of grades by teacher

Teacher A B C
Test grades at mid-term

Mean 2.59 291 3.07
(s.d.) 0.72 0.64 0.95
Median 2.50 3.00 3.25
Mode 2.00 3.00 2.25,3.25
Skewness 0.00 -0.07 0.29
Kurtosis 2.59 2.52 1.67
Kruskal-Wallis %y 3.42

Test grades at end of term

Mean grade 2.86 3.65 3.66
(s.d.) 0.93 0.84 0.59
Median grade 3.00 3.60 3.70
Mode grade 2.00 3.20 3,3.7
Skewness 0.18 0.33 0.53
Kurtosis 1.89 4.06 2.50
Kruskal-Wallis % 10.48

Number of observations 25 41 7

Note: The Kruskal-Wallis test refers to the comparisohshe respective distributions for students
instructed by different teachers.
Source:Test results. Own calculations.

To sum up, the descriptive evidence presentedisnstib-section indicates that the groups are
similar in their socio-economic background whileyhare principally educated in a similar

way by the different teachers. However, there seebe notable teacher differences in grad-
ing. Therefore, the following analysis needs tau®on comparisons of students taught by the

same teacher to guarantee that similar student&(wmilar conditions) are considered.

2 The Kruskal-Wallis test related to the mid-terradg can only be rejected at the 18%-level of sicanice.

3 There are minor differences in the valuation @ finst test, where teacher 2 uses a more exalet beaed on
intervals of first digitsj.e. [1.0; 1.1; 1.2; ... ; 5.9; 6.0] while teacher 1 ahdefer to intervals of quarter s of
gradesj.e.[1.00; 1.25; 1.50; ... ; 5.75; 6.00]. For the endes test all teachers use the first digit scale.
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3.3 Gender Related Findings

Before addressing the issue of coeducation, tlasosesheds light on the question whether
there are overall performance differences by geaderng the students observed in the inter-
vention study. First of all hard performance measuelated to different subjects are consid-
ered. Later on, soft performance measures are aechjpy gender.

Table 11 presents mean grade and performance msaseparately by gender to-
gether with Kruskal-Wallis tests on the equalitytloé gender specific distributions. Kruskal-
Walllis tests are appropriate if it might be assurttet the scales are metrical. Again, this
assumption is reasonable for the grades in this lbasause of an underlying linear scale. The
remaining scales can be taken to be metrical asifweie assumes that students’ judge their
own relative performance based on their grades.

Table 11: Performance in general subjects by gender

Group All students Girls Boys
Kruskal- Obs Mean Obs Mean Obs Mean
Variable Wallis % (s.d.) (s.d.) (s.d.)
Performance measured at mid-term:
Overall comparative performance 0.34 74 270 46 276 28 261
(0.77) (0.57) (2.03)
Comparative performance in math 3.96** 74 280 46 296 28 254
(0.89) (0.79) (1.00)
Comparative performance in German 0.16 74 295 46 289 28 3.04
(0.90) (0.88) (0.96)
Performance measured at end of term:
Overall comparative performance 0.46 73 284 45 289 28 275
(0.60) (0.61) (0.59)
Expected average grade (all subjects) 0.59 67 277 40 269 27 289
(0.79) (0.81) (0.76)
Comparative performance in math 3.83* 74 284 46 298 28 263
(0.79) (0.68) (0.91)
Expected math grade 2.47 73 305 46 319 27 282
(0.90) (0.87) (0.92)
Comparative performance in German 0.16 74 307 46 3.07 28 3.09
(0.75) (0.68) (0.86)
Expected German grade 141 74 328 46 319 28 344
(0.78) (0.72) (0.86)
Performance changeJr
Change in overall comparative performance 0.00 73 012 45 011 28 0.14
(0.71) (0.61) (0.85)
Change in comparative math performance 0.05 74 005 46 002 28 0.09
(1.06) (0.95) (1.23)
Change in comparative German performance 0.79 74 013 46 017 28 0.05
(0.92) (0.68) (1.23)

Note: The Kruskal-Wallis tests refer to the comparisofshe respective distributions for boys and
girls. ** Significant at the five percent level Significant at the 10 percent level.

" The change variables indicate the difference irpréormance measure between the end of term and
mid-term. Numbers of observations vary due to mgsiformation for some students.

Source:Student questionnaires, test results. Own calonkit
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According to the comparative performance measurdable 11, the average girl attributes a
worse relative position to herself as compareddo diassmates than the average boy does.
This is especially true for math. However, for tBerman performance the reverse is true.
These findings are true for both measurement datke#e the average person of the group
indicating a better self-ranking€. boys for their general performance and math, arisl fgr
German) experiences a larger drop in his or hdfraeked position. Concerning expected
end of term grades, the average girl generally @apecially in German) performs better than
the average boy, while in math the reverse is ffilne. latter finding may explain the higher
self-ranking of the average boy concerning his npettiormance. According to the Kruskal-
Wallis tests, the hypothesis of equality of popolad cannot be rejected for all available
measures, but the comparative math performanceumeaan. Thus, one might assume that

boys in the observed sample generally rate thkitive math performance better than girls.

Table 12: Computer science performance by gender

Group All students Girls Boys
Kruskal- Obs Mean Obs Mean Obs Mean

Variable Wallis 24, (s.d.) (s.d.) (s.d.)

Performance measured at mid-term:

Computer test grade 1.71 74 2.82 46 272 28 297
(0.71) (0.68) (0.73)

Comparative performance in computer science 1.27 73 241 45 249 28 2.29
(0.85) (0.76) (0.98)

Performance measured at end of term:

Computer test grade 2.95 73 3.38 45 322 28 3.63
(0.92) (0.92) (0.89)

Comparative performance in computer science 0.52 74 274 46 280 28 2.64
(0.66) (0.58) (0.78)

Expected computer science grade 0.00 70 2.26 44 221 26 2.35
(0.67) (0.52) (0.87)

Performance change:+

Change in computer test grade 0.62 73 054 45 047 28 0.65
(0.96) (0.93) (1.00)

Change in comparative performance 0.23 73 034 45 0.33 28 0.36
(0.77) (0.64) (0.95)

Note: The Kruskal-Wallis tests refer to the comparisohshe respective distributions for boys and
girls. ** Significant at the five percent level.Significant at the 10 percent level.

" The change variables indicates the difference énpérformance measure between the end of term
and mid-term. Numbers of observations vary dueissimg information for some students.
Source:Student questionnaires, test results. Own caloulsit

Table 12 additionally shows performance measuresifsgally related to the computer class.
Concerning the mid-term and end of term computsisighe average girl performs slightly
better than the average boy. The same is trudéexpected end of term grade. Even though,
the average boy ranks himself on a relatively higiasition compared to his classmate than

the average girl does. This may be a hint for &drigelf-esteem of boys. However, all the
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differences are not substantial. The Kruskal-Wa#sts indicate that it is not possible to re-
ject the hypothesis of equal populations for anthefavailable variables.

Table 13 shows the results related to the sofopeance measures together with
homogeneity tests. Most students state that they like working witmgmiters when they are
asked around mid-term. Only 9 % of the respondamgaie students (4 out of 42) and 18 % of
the male students (5 out of 23) do not like compwiark. Based on the-test, it is not possi-
ble to reject the equality of the distribution aftcomes for boys and girls. At the end of term
the proportion of students disliking computer wagkarger and especially high among male
students (46 %s. 20 % of responding female students). Th¢est now rejects equality of
the male and female distributions on the one-peresel of significance.

Table 13: Soft-performance measures by gender

Group All students Girls Boys
Variable ol “a) Yes No Yes No Yes No
Variables measures at mid-term:

| like working with computers. 0.24 65 9 42 4 23 5
Boys know more about computers than girls. 0.00 16 56 0 45 16 11
Girls know more about computers than boys. 0.08 9 63 8 37 1 26
Both genders know about computers. 0.00 47 25 37 8 10 17
| prefer to be in a single-gender computer group. 0.29 32 41 18 28 14 13
Variables measures at end of term:

I like working with computers. 0.01 52 22 37 9 15 13
Boys know more about computers than girls. 0.00 11 61 1 44 10 17
Girls know more about computers than boys. 0.05 6 66 6 39 0 27
Both genders know about computers. 0.04 55 17 38 7 17 10
| prefer to be in a single-gender computer group. 0.00 17 55 17 29 0 26

Note: The “-Tests tests refer to the comparisons of the rdispedistributions for boys and girls.
pl 2(1)] indicates the level of significance.
Source:Student questionnaires. Own calculations.

The majority of students think that both genders egqual or similar as concerns their com-
puter knowledge. However, girls’ and boys’ statetaddiffer with respect to this question: At
mid-term none of the girls think that boys are siggeconcerning their computer skills while
the majority of male students (59 %) state thatsbkayow more about computers. These no-
tions converge somewhat around the end of term vamengirl (2 %) indicates that boys
know more about computers but only 37 % of the dake this position. The proportion of
students thinking that girls know more about corepiis rather low: 17 % (13 %) of girls
take this position at mid-term (end of term) antiyame boy agrees at mid-term and none of
the boys at the end of the term. While at mid-tboogs most often state that they know more
than what girls know about computers, most giri8 8) assume that both genders know
about the same as girls. The proportion of boysisfpahe latter opinion rises at the end of
term (from 37 % to 63 %).

4 For the purpose of theé'statistics, some outcome measures are recoded tinaey in order to assure that
there are enough observations per cell so thappeoximation of the test statistic is valid.
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Around mid-term 44 % of all students, 39 % of tes and even 52 % of the boys,
would prefer to be taught in a single gender classhe end of term, the proportion remains
similar for girls (37 %) while, surprisingly noné the boys wants to be segregated. It is hard
to interpret the reasons for the change in the’lmpigion concerning the institution of an all
boys’ class. Potential reasons might be relatethéospecific treatment of the teacher who
instructed the all-boy class.

3.4 Main Results: Group Related Findings

This section examines whether there are feasilepgdifferences related to the outcome
measures. First of all, results related to hardoperance measures are discussed in detalil.
Beside evaluation based on Kruskal-Wallis testsesewidence from regression analysis is
presented. However, due to the impossibility oftoghng for a variety of background char-
acteristics because of the limited sample sizeh bethniques yield (by definition) the same
results. Later on in this section, evidence relatedhe soft performance measures is pre-

sented.

Table 14: Computer science performance by group tyg

Group Type Mixed Gender Groups Single Gender Groups

Sample all all girls boys all girls boys

Variable K-W. N Mean N Mean N Mean N Mean N Mean N Mean
20 (s.d.) (s.d.) (s.d.) (s.d.) (s.d.) (s.d.)

Performance measured at mid-term:

Test grade 231 | 51 2.72 30 257 21 294 23 3.02 16 3.00 7 3.07

(0.70) (0.69) (0.67) (0.71) (0.61) (0.95)
Comperat. 252 | 51 2.27 30 237 21 214 22 2.73 15 2.73 7 271
performance (0.78) (0.72) (0.85) (0.94) (0.80) (1.25)

Performance measured at end of term:

Test grade 0.79 | 50 3.32 29 311 21 361 23 3.50 16 3.43 7 3.66

(0.99) (0.95) (0.99) (0.77) (0.84) (0.59)
Comperat. 0.24 | 51 2.75 30 280 21 267 23 2.74 16 2.81 7 257
performance (0.63) (0.41) (0.86) (0.75) (0.83) (0.53)
Expected 0.56 | 47 2.33 28 226 19 242 23 2.13 16 2.13 7 214
grade (0.71) (0.57) (0.89) (0.57) (0.43) (0.85)

+

Performance change:

Change in 0.08 | 50 0.57 29 050 21 0.67 23 0.47 16 0.43 7 0.59

grade (0.99) (0.93) (1.07) (0.90) (0.96) (0.78)
Changein | 41| 51 047 30 043 21 052 | 22 005 15 013 7 -0.14
comp. perf. (0.76) (0.63) (0.93) (0.72) (0.64) (0.90)

Note: The Kruskal-Wallis tests refer to the comparisohthe respective distributions for students in
single-gender and mixed groups. ** Significanttad five percent level. * Significant at the 10 pantc
level. " The change variables indicates the difference énprformance measure between the end of
term and mid-term. Numbers of observations varytdueissing information for some students.
Source:Student questionnaires, test results. Own calonkit

A simple comparison of outcomes by group types miag a first hint at whether single-

gender education is effective. Table 14 shows meahard performance measures separately
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for students in single-gender and mixed groups. Aumabers are provided separately by gen-
der. Overall, there are no substantial performatifferences between students in single-
gender and mixed groups. On average, test gradetudénts in mixed-gender groups are
better than those of students in single-genderpg@nd this is especially true for girls: At

mid-term (end of term) the average girl in a mixghder group performs about 0.4 (0.3)

grade points better than the average girl in alsiggnder group. Additionally, the average

students’ comparative performance ranking is bdtierthe average student educated in a
mixed-gender group than for an average student &i@imgle-gender group when measured
at mid-term. However, the average end of term coatp& performance measure takes about
the same value for both groups and the averadeeaéxpected end of term grade is 0.2 grade

points better for the single-gender group.

Table 15: Computer science performance by group

Group Groupl Group2 Group3 Group4 Group5 Group6
K-W. |N Mean N Mean N Mean N Mean N Mean N Mean

Variable %5) (s.d.) (s.d.) (s.d.) (s.d.) (s.d.) (s.d.)

Performance measured at mid-term:

Computer test grade 488 |13 258 12 298 12 260 14 275 16 3.00 7 3.07

(0.70) (0.62) (0.78) (0.70) (0.61) (0.95)
Comparative performance| 6.51 |13 2.08 12 242 12 200 14 257 15 273 7 271
(0.95) (0.67) (0.60) (0.76) (0.80) (1.25)

Performance measured at end of term:

Computer test grade 17.08**|13 328 12 411 12 240 13 349 16 343 7 3.66
(0.80) (0.97) (0.85) (0.56) (0.84) (0.59)
Comparative performance | 2.28 |13 2.62 12 292 12 267 14 279 16 281 7 257
(0.65) (0.29) (0.78) (0.70) (0.83) (0.53)
Expected computer grade | 6.38 |12 239 11 259 12 238 12 198 16 213 7 214
(0.64) (0.63) (0.96) (0.47) (0.43) (0.85)

T
Performance change:

Change in test grade 11.15**|13 0.70 12 1.13 12 -0.20 13 0.65 16 043 7 0.59
(0.94) (1.00) (0.88) (0.73) (0.96) (0.78)
Change in comparative 586 |13 054 12 050 12 0.67 14 0.21 15 0.13 7 -0.14
performance (0.52) (0.80) (0.89) (0.80) (0.64) (0.90)

Note: The Kruskal-Wallis tests refer to the comparisohthe respective distributions for students in
different groups. ** Significant at the five per¢devel. * Significant at the 10 percent levéThe
change variables indicate the difference in théoperance measure between the end of term and mid-
term. Numbers of observations vary due to missifigrination for some students.

Source:Student questionnaires, test results. Own calonkit

Table D in the ‘Appendix of Tables of Group Chaegistics’ additionally shows means of
performance measures related to other subjectseTare no substantial performance differ-
ences between students in single gender and mieedeg groups in the first term. It is only
in the second term that some of the performancesunes indicate that students in the mixed
groups perform worse than students in the singhelgiegroups. It is not possible to identify

whether this difference is an outcome related éattbatment in the mixed gender groups.
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Table 15 provides means of performance variabliedea to the computer science class for
all six groups. Average test grades around mid-@mnsimilar for the different groups as it is
confirmed by the Kruskal-Wallis test. However, asnatter of fact and according to the
Kruskal-Wallis test the average end-of-term gradiffer substantially between groups with
the best average result for group 3 (2.40) andwibiesst for group 2 (4.11). The mean test
grade of the all-girl group takes a value of 3.4@ick is quite close to the overall average
(3.38).

As discussed above, the huge differences in graidedriven by the different teachers
instructing different groups. Because of the teadiféerences, it is reasonable to specifically
compare the all-girl group to the two other groupructed by thesameteacher. The results
related to the corresponding groups are shadedigrégble 15. In fact, there might be a hint
that single gender education is effective: The ayerend of term performance is much worse
in group 2 and slightly worse in group 4 (3.49) gamed to the single gender group 5. How-
ever, conducting a Kruskal-Wallis test for the velet groups reveals that one cannot reject
the hypothesis of equal populations up to the 1i@¥é} of significance.

Table 16: Girls’ computer science performance by gyup type

Group Group 1 Group 2 Group 3 Group 4 Group 5
K-W. I[N Mean N Mean N Mean N Mean N Mean
Variable ‘@ (s.d) (s.d.) (s.d.) (s.d.) (s.d.)
Performance measured at mid-term:
Computer test grade 5.67 8 238 6 287 9 261 7 250 16 3.00
(0.57) (0.73) (0.86) (0.58) (0.61)
Comparative performance 4.40 8 238 6 267 9 200 7 257 15 273
(0.92) (0.52) (0.71) (0.53) (0.80)
Performance measured at end of term:
Computer test grade 1044 | 8 290 6 407 9 257 6 325 16 3.43
(0.69) (1.01) (0.93) (0.56) (0.84)
Comparative performance 0.32 8 275 6 283 9 278 7 28 16 281
(0.46) (0.41) (0.44) (0.38) (0.83)
Expected computer grade 2.38 7 224 6 258 9 222 6 203 16 213
(0.48) (0.66) (0.51) (0.65) (0.43)
Performance change: +
Change in test grade 6.28 8 053 6 120 9 -004 6 058 16 043
(0.98) (0.95) (0.89) (0.49) (0.96)
Change in comparative 4.32 8 038 6 017 9 078 7 029 15 0.13
performance (0.52) (0.75) (0.67) (0.49) (0.64)

Note: The Kruskal-Wallis tests refer to the comparisohthe respective distributions for students in
different groups. ** Significant at the five pert¢davel. * Significant at the 10 percent levéiThe
change variables indicate the difference in théoperance measure between the end of term and mid-
term. Numbers of observations vary due to missiigrination for some students. Results are not
shown for group 6 because there are no girls sxgtoup.

Source:Student questionnaires, test results. Own calonkit

Concerning the comparative performance measuis,igithe single-gender group 5 tend to

perform at the lower end of the group averagesidttenm and close to the overall average
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when measured at the end of term. For the expectddf term computer grade, girls in the
single-gender group also perform close to the dvavarage.

The above analysis refers to both boys and girtsvéver, in order to measure the ef-
fect of education in the all-girls group, it mighé more appropriate to compare their per-
formance to the performance of othgirls in the remaining groups. Therefore, Table 16
shows the averages of performance measures obgists

The averages and Kruskal-Wallis test presentedalsiel'16 confirm the findings from
Table 15. Again, there are substantial differerm@scerning the distribution of the end-of-
term computer test grade. However, the effectmjlei gender education is not clear because
at the end of term girls educated in the singledgegroup (group 5) perform only better than
girls educated ione of the two coeducational groups educated by theegaacher (group 2)
but worse than girls in the other group (groupf4lest grades and the expected computer
grade are considered.

Table 17 shows averages of the performance meafurbésys in each group. How-
ever, the group sizes drop to very small numberthabit is hard to pin down any effect.
Kruskal-Wallis tests are not feasible because @fthall group sizes.

Table 17: Boys’ computer science performance by gup type

Group Group 1 Group 2 Group 3 Group 4 Group 6
N Mean N Mean N Mean N Mean N Mean

Variable (s.d.) (s.d.) (s.d.) (s.d.) (s.d.)

Performance measured at mid-term:

Computer test grade 2.90 3.08 2.58 3.00 3.07
5 (082 6 (052) 3 (063) 7 (0.76) 7 (0.95)

Comparative performance 1.60 2.17 2.00 2.57 2.71

5 (0.89) 6 (0.75) 3 (0.00) 7 (0.98) 7 (1.25)

Performance measured at end of term:

Computer test grade 3.88 4.15 1.90 3.70 3.66
5 (061 6 (103 3 (0.17) 7 (052) 7 (0.59)
Comparative performance 2.40 3.00 2.33 2.71 2.57
5 (089 6 (0.00) 3 (153 7 (095 7 (0.53)
Expected computer grade 2.60 2.60 2.83 1.92 2.14

5 (0.82) 5 (0.65) 3 (1.89) 6 (0.20) 7 (0.85)

Performance change: +

Change in test grade 0.98 1.07 -0.68 0.70 0.59

5 (091 6 (113 3 (0.79) 7 (0.93) 7 (0.78)
Change in comparative 0.80 0.83 0.33 0.14 -0.14
performance 5 (045 6 (075 3 (153 7 (107 7 (0.90

Note: Kruskal-Wallis tests are not feasible becausé®fsmall sample sizes. Numbers of observations
vary due to missing information for some studehihe change variables indicates the difference in
the performance measure between the end of terrmahterm. Numbers of observations vary due to

missing information for some students. Resultsnateshown for group 5 because there are no boys in
this group.

Source:Student questionnaires, test results. Own caloulsit

In addition to the assessment by group typesKruskal-Wallis tests, the following para-

graphs report results from ordinary least squaggeessions. The OLS results may be consid-
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ered to be complementary to the above results. @heyresented for the sake of complete-
ness since regression analysis is the tool moshafsed by empirically oriented economists.
Generally, regression analysis provides a simpiéftoy measuring the effect of interest con-
trolling for different background variables. Howeyvi needs to be verified that the underly-
ing assumptions of the classical linear regressiodel are met and (in order to use common

test statistics and in light of the small sampke}that the errors are normally distributed.

Table 18: Simple OLS regressions of mid-term and ehof term grades

Outcome variable Mid-term grade End of term grade

Sample All Girls Girls, All Girls Girls,
students Teacher B*  students Teacher B”

Single-gender effect 0.2972* 0.4267** 0.3308 0.1737 0.3147 -0.2333

(s.e.) (0.1758) (0.2046) (0.2343) (0.2336) (0.2856) (0.3287)

Sample Size 74 46 29 73 45 28

Note: * This sample covers only girls instructed by thensdeacher B (who teaches two coeduca-

tional and one single-gender groups).
* Significant at the ten percent level. ** Signidiat at the five percent level.
Source:Student questionnaires, test results. Own calonkit

Table 18 presents regression results for diffesamples of interest for the mid-term and end
of term grades. Regressing the outcome variablea dammy variable for single-gender
treatment for all students yields a significaneefffor the mid-term grade and an insignificant
effect for the end of term grade: It seems thadestts instructed in single-gender classes per-
form worsethan students in coeducational classes aroundemda- The effect is especially
pronounced if the sample is restricted to diti$owever, if the restriction refers to girls
taught by the same teacher, the single-genderteaffeappears. Therefore, it seems that the
effect observed when not considering students talglhe same teachers is an artificial ef-
fect due to the teacher and not due to the orgtoine type.

Further regressions which have been conducted ianlgity control for students’
background variables. However, as one would prgbakpect (given the limited sample size)
the coefficient of the single-gender group indicasoalways insignificant. This is why these
results are not documented in detail.

The meaning of the regression results relies (anotingr assumptions) on the validity
of the assumption that the error terms are norntdliributed?® Figure 4 presents the normal

probability plot according to Chambegts al. (1983), which is a simple check of the assump-

%5 By definition, the effects presented here aretidahto the ones implied in Table 14.

% Several tests have been conducted in order téy\assumptions of the classical linear regressiodehunder
which the OLS-estimates have the standard desiredepies. Specifically, given the fact that studeare
taught in different groups, one might assume thedre are heteroskedastic. However, Breusch-Pagdn a
White-tests for heteroskedasticity based on diffeeets of variables could not reject the null ofrMoskedastic
errors.
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tion that the error terms are normally distributEdhctiles of the error distribution are plotted
versus the fractiles of a normal distribution havthe same mean and variaft&yeballing
suggests a rather linear pattern of the normal gioitiby plot, i.e. the plot falls close to the
diagonal line. Additionally, a Shapiro-Wilk testrfoormality yields the same result in favour
of the normal distribution of the errors. Therefdtee assumption may be taken to be vAlid.

Figure 4: Normal probability plot
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Source:Student questionnaires, test results. Own calonkit

Besides the hard performance measures which haere discussed so far, evidence on soft
performance measures has been assessed as wedlvétowm light of the limited sample size
it is hard to deduce anything from categorical asles. Therefore, the results are not dis-
cussed in detail. Table 19 presents the resultgifts in the different groups, where grey-

shaded columns refer to groups taught by the seaoheér.

Table 19: Motivation and gender perception of girlsby group

Group Groupl Group2 Group3 Group4 Group5
Variable Yes No Yes No Yes No Yes No Yes No
Variables measures at mid-term:

I like working with computers. 8 0 5 1 7 2 7 0 15 1

Boys know more about computers. 0 7 0 6 0 9 0 7 0 16
Girls know more about computers. 0 7 2 4 0 9 0 7 6 10
Both genders know about computers 7 0 4 2 9 0 7 0 10 6

| prefer single-gender group. 7 1 3 3 0 9 1 6 7 9

Variables measures at end of term:

I like working with computers. 4 4 6 0 8 1 5 2 14 2

Boys know more about computers. 1 6 0 6 0 9 0 7 0 16
Girls know more about computers. 1 6 0 6 0 9 2 5 3 13
Both genders know about computers 5 2 6 0 9 0 5 2 13 3

| prefer single-gender group. 4 4 3 3 8 1 2 5 7 9

Source:Student questionnaires. Own calculations.

2" Exemplarily, the presented plot refers to the ngesteral regression discussed above.
% The additional test whether the errors are lognadly distributed yielded rejection of the null.
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From the numbers presented in Table 19 it is nesipte to infer that girls taught in the sin-
gle-gender group (group 5) differ from girls in tbther groups taught by the same teacher
(group 2 and 4) concerning the soft performancesomes.

4 Summary and Discussion

The present paper documents that there is stifitplef scope for conducting research on the
effects of single-gender education. Existing stei@iee problematic by design since the effects
they identify are either only valid for a very sgiecgroup or biased because of selection or
further implementation problems. Also the preserB®d-project does not identify an effect
of single-gender education. Performance differerusveen the single-gender and mixed-
gender groups seem to be caused by teacher difegemther than by the organizational
treatment. Causal effects are hard to identifyghtlof a small sample size, confounding fac-
tors and sample attrition. Additionally, the smsdimple based on pupils from one single
school’s fifth graders may hardly be taken to h@resentative for the entire German school
population. A further drawback of this and manyséirg studies is that the restriction to a
very limited time-span (one observation year) do&sallow examining long-run effects.

From all this evidence it is possible to deduceegainelements for a potential ‘ideal’ in-
tervention study. Briefly, in the absence of felsiéxperiments, features of such a study re-
late to: (1) large sample sizes together with addedized assessment of pupils’ characteris-
tics in order to be able to control for pupils’esion into different groups using appropriate
statistical techniques, (2) a longer project penbdeveral schooling years in order to observe
potential long-run effects (and probably also tavdion difference-in-difference techniques),
(3) the reduction of confounding factors relateditte (educational) treatment of pupils in
different groupse.g.through assuring that the same teachers instogctucational as well as
single-gender groups, (4) the preventionPyigmalioneffects,e.g. through concealing the
gender-related purpose of the intervention proj&jtthe reduction of sample attrition (due to
missing observations) or group changes throughrefidasupervision of the project. Espe-
cially points (3) to (5) require the support of therrticipating teachers. Written guidelines and
regular meetings of all project partners (teaclard researchers) are certainly important in
order to assure the appropriate implementatioh@fptoject.

Even if these guidelines are followed, there migfiit be some problems related to
single gender education which have not been adettess far. Critics of such an intervention

study may ask the (legitimate) question why fensalelents should be specifically supported
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in science studies while male students are not @tgg in languages and other subjects
where they are outperformed by girls. The PISA iswthave shown that male students espe-
cially, and especially those from the lower secopdahools, show poor reading abilities (cf.
for example Réhner, 2003). A stream of the recentation literature emphasizes that most
‘problem children’ €.g. children displaying aggressive behaviour or othefnavioural prob-
lems as well as extremely poor school outcomespays and call for new educational meas-
ures which focus on boys’ development and perfooegef. for example Béhmann, 2003
and Kraus, 1998). In fact, a coherent project @¢@xtend the topic of analysis and focus on
both genders and different fields of studies.

A further point raised by critics of single gendgudies is that it is not clear whether
studentsvantto be educated separately by gender in the fiestep(cf. this critique in Bier-
mann, 2000). In the presented BW-project for examppiost pupils stated that they prefer to
be educated in mixed classes. Related to this isstiie argument that it might be important
for girls to learn to succeed in the ‘real’, comipat and mixed gendered world (cf. Meyer,
1996). On the one hand, single gender educatiohtrpigvide an artificial learning environ-
ment and it is not guaranteed that pupils succeeitirthis environment will succeed when
entering, for example, the mixed gendered laboukets. On the other hand, single gender
education might be an appropriate tool for enhangin’s interest in technical subjects in the
first place, while it is possible that these gale well capable of competing with their male
classmates later on (once they have started t@ampuwffort in acquiring the specific skills).
Therefore, these arguments tend to support tharesgent of conductindong-termstudies
on the effects of single gender education thamgutut the meaning of such studies in the
first place.

Researchers opposing single gender experiments aftgue that girls’ interest and
success in computer studies and occupations ceuhbanceavithin coeducational classes.
Existing studies along this line usually emphasiweg the present situation in schools is char-
acterized by co-instruction (instead of coeducatioe. girls and boys are taught in the same
class but a ‘secret curriculumhgimlicher Lehrplap focuses on the abilities and interests of
boys. One example is that teachers do not consifferent problem-solving strategies of
boys and girls but favour the ‘male techniques. finkenet al, 1996, p.128). Concerning
different interests related to computer studiesgitronal curricula do not consider that girls
are less interested in pure programming but moréhenapplication of computer skills, for
example using computers for creative tasks (cftiReister, 1992 and Schultz-Zander, 1992).

Further strategies that have been suggested in tardester girls interest in computers within
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coeducational classes are for example (1) to dssthes impact of computers on modern so-
cieties in the computer class (since girls are lhsmaore interested in social topics) (2) to
provide ‘good examplesi,e. to inform on successful female careers in compstances or
to (3) increase the number of female computer sei¢@acheré’ Generally, such approaches
which consider the gender perspectives within tbedacational classroom have become
known as “reflexive coeducation”.

The present (empirical) literature is not conclesiregarding which one of the two
ways — single gender education or reflexive coetilmca- is more suited to reducing subject-
related gender differences. Again, there is plertgcope for further research on the benefits
of single gender education under this perspective.

In summing up, it can be maintained that differemmeams of discussion call for a
more reliable empirical foundation of single gendesearch. A larger-scale intervention
study following the suggested guidelines could @llycimprove the insights into this topic

given that the presently available evidence is iyesgeculative.

29 Cf. Rentmeister, 1992 and, for example, Nosse@6Z6r more specific suggestions of ‘reflexive coeation’

in modern computer science classes The study bintdofet al. (1997) mentioned above additionally reviews
existing evidence and provides evidence on thecsffef changed science curricula on girls’ and begsica-
tional outcomes. Lechner (2002) is a follow-up gttml the study by Kessels (2002) and emphasizesotheof
different educational strategies within sciencey§its) classes. An extensive discussion and sumuiatiye
evidence on reflexive coeducation is given in RaahsWieland (2004b).
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Appendix of Questionnaires

The following pages display the original pupil, gatr and teacher questionnaires (in German
language) distributed in the first year of the BWéjpct. The same questions are repeated in
the second-year questionnaires. The ‘Appendix @enStudents’ Background’ provides de-
scriptive statistics for the variables drawn frdrege questionnaires.
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Schulprojekt: Computer in der Schule

Schiilerfragebogen (wird in der Schule ausgefiillt)
zum Halbjahr, Klasse 5a Gruppe 1

Bitte krenze nur die Antworten an, die anf dich zutreffen: =]

1. Bitte gib die Nommer an, die dir dein Lehrer fiir diese Befragung gegeben hat:

2. Wie alt bist du?

Jahre

3. Hat deine Familie zu Hause einen Computer?

Ja |:| Nein |:|

4. Wie viel Spafl macht dir der Unterricht am Computer? Kreuze bitte das an, was
zutrifft.

Sehr viel Spaf ]
Eher viel Spalb []
Weder viel noch wenig Spali |:|
Eher wenig Spali |:|
Keinen Spal |:|

5. Wie sind bisher in der Hauptschule deine Leistungen allgemein im Vergleich zn
denen deiner Mitschiiler ansgefallen? Kreuze bitte das an, was zutrifft.

leh erbringe viel bessere Leistungen als andere. |:|
lch erbringe bessere Leistungen als andere. []
lch erbringe weder bessere noch schlechtere Leistungen als andere. L]
Andere erbringen hessere Leistungen. |:|
Anders sind viel besser. |:|

&. Wie sind bisher in der Hauptschule deine Leistungen im Computeruntervicht im
Vergleich zu denen deiner Mitschitler ansgefallen? Kreuze bitte das an, was
zutrifft.

[]

Ich erbringe viel hessere Leistungen als andere.
Ich erbringe bessere Leistungen als andere.
Ich erbringe weder bessere noch schlechtere Leistungen als andere.
Andere erbringen hessere Lelstungen.
Andere sind viel besser.

L]

- Fragebogen: Schiller zum Halbjahr, Seie 1 -
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7.

0.

Wie sind bisher in der Hauptschule deine Leistungen im Matheunterricht im
Vergleich zu denen deiner Mitschiiler ausgefallen? Krenze bitte das an, was
zutrifft.

Lch erbringe viel bessere Leistungen als andere. []
Lch erbringe bessere Leistungen als andere, []
Ich erbringe weder bessere noch schlechtere Leistungen als andere. _ [ |
Andere erbringen bessere Leistungen. |:|
Andere sind viel besser. |:|

. Wie sind bisher in der Hanptschule deine Leistungen im Deutschunterricht im

Vergleich zu denen deiner Mitschiiler ausgefallen? Krenze bitte das an, was
zutrifft.

Ich erbringe viel bessere Leistungen als andere.

Ileh erbringe bessere Leistungen als andere.

lch erbringe weder bessere noch schlechtere Leistungen als andere.
Andere erbringen bessere Leistungen.

Andere sind viel besser.

L0

Was witrdest du am Unterricht am Computer verbessern?

10, Beantworte diese Frage nur, wenn du ein Madchen bist: Findest do es

11.

angenehmer, in einer Klasse nur mit Madchen zu sein?
kreuze bitte an, was du gut findest!

MNur mit Madchen |:| Mit Jungen und Madchen |:|

Beantworte diese Frage nur, wenn du ein Junge bist: Findest du es angenehmer,
in einer Klasse nur mit Jungen zo sein? Kreuze bitte an, was du gut findest!

Mur mit Jungen |:| Mit Jungen und Madchen |:|
. Wer meinst du, kennt sich besser mit Computern aus: eher die Jungs oder eher
die Madchen?

Eher die Jungs |:| Eher die Madchen [ Beide |:|

- Fragebogen: Schiller zum Halbjahr, Seite 2 -
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Schulprojekt: Computer in der Schule

Schiilerfragebogen (wird in der Schule ausgefiillt)
zum Schuljahresende, Klasse 5a, Gruppe 1

Bitte krevze nur die Antworten an, die auf dich zotreffen: €]

1.

Bitte gib die Nummer an, die dir dein Lehrer fir diese Befragung gegeben hat:

Hat deine Familie zu Hause einen Computer? Ja[] MNein [

Wie viel Spall macht dir der Unterricht am Computer? Krenze bitte das an, was
zutrifft.

Sehr viel Spab. ..o
Eher viel Spalb......ocoii
Weder viel noch wenig Spali. .
Eher welilg SPali.. it e e s
RETnen SPab....o e e s

4. Wie sind bisher in der Hauptschule deine Leistungen allgemein im Vergleich za
denen deiner Mitschiiler ansgefallen? Krenze bitte das an, was zutrifft.

Ich erbringe viel hessere Leistungen als andere. ... ]
Ich erbringe bessere Leistungen als andere... .o |
Ich erbringe weder bessere noch schlechtere Leistungen als andere... [ ]
Andere erhringen bessere Lelstingen. ..o ceeeseeseseeceees L

[

Andere sind VIE] BESSET. ..o i e s

5. Wie sind bisher in der Hauptschule deine Leistungen im Computerunterricht im
Yergleich zu denen deiner Mitschiiler ansgefallen? Kreuze bitte das an, was zutrifft.

6.

leh erbringe viel bessere Leistungen als andere.....oooeeenenn ]
Ich erbringe bessere Leistungen als andere... .o [
Ich erbringe weder bessere noch schlechtere Leistungen als andere... []
Andere erbringen hessere Lelstungen. ..............
Andere Sind VIEl DESSET.. oo oottt eesees e enssenesenene ]

Wie sind bisher in der Hauptschule deine Leistungen im Matheunterricht im

Yergleich zu denen deiner Mitschiiler ausgefallen? Kreuze bitte das an, was zutrifft.

Ich erbringe viel hessere Leistungen als andere. ... ]
Ich erbringe bessere Leistungen als andere... .o |
Ich erbringe weder bessere noch schlechtere Leistungen als andere... [ ]
Andere erbringen bessere Lelstingen. ..o ieeeceeseseeceees L
Andere sind viel BESSET. ..ot eessee L]

7. Wie sind bisher in der Hauptschule deine Leistungen fm Dentschunterricht im
Yergleich zu denen deiner Mitschiiler ansgefallen? Kreuze bitte das an, was zutrifft.

lch erbringe viel bessere Leistungen als andere. .o [
Ich erbringe bessere Leistungen als andere... ... ]
Ich erbringe weder bessere noch schlechtere Leistungen als andere... []
Andere erhringen hessere Leistingen. oo seee s oo L
Andere sind VIEl BBSSET.. oo iees s et e ssssseessasssaensnsssesens_|

- Fragebogen: Schiller zum Halbjahr, Seie 1 -
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H. Gib eine Gesamitnote gwischen 1 und 6 an, die Deine Leistungen beschreibt, die Do
durchschnittlich im Zeugnis erwartest: I:I

0. Gib eine Gesaminote zwischen 1 und 6 an, die Deine Leistungen beschreibt, die Do
im Computernnterricht im Zengnis erwartest: I:I

10, Welche Note bekommst Du wahrscheinlich in Dentsch? I:I

11. Welche Note belkommst Du wahrscheinlich in Mathe? |:|

12, Wie viele Briider hast Du?

Brider

14%. Wie viele Schwestern hast Du?

Schwestern

14. Wie viele Kinder (ohne Dich) leben bei Dnr zun Hause?

Kinder

15. Wie alt sind diese Kinder, die bei Dir 2o Hanse wohnen?

Alter des 1. Kindes (falls vorhanden): Jahre
Alter des 2. Kindes (falls vorhanden): Jahre
Alter des 5. Kindes (falls vorhanden): Jahre
Alter des 4. Kindes (falls vorhanden): Jahre
Alter des 5. Kindes (falls vorhanden): Jahre
Alter des 6. Kindes (falls vorhanden): Jahre

16, Wuordest Do in Deutschland geboren?

Ja.[ ] Nein.. [] weill ich nicht.. []
17. Wurde Dein Vater in Dentschland geboren?

Ja.[] Nein.. [] weill ich nicht.. [
18. Wurde Deine Mutter in Deutschland geboren?

Ja.[] Nein.. [] weill ich nicht.. []

15. Sprecht Thr zo Hause eine Sprache, die nicht die deutsche Sprache ist?

Ja.[] Mein.. [ ]

- Fragebogen: Schiller zum Halbjahr, Seite 2 -
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20, Wenn Lhr zu Hause eine Sprache sprecht, die nicht die dentsche Sprache ist,
welche Sprache ist das? Schreibe die Sprache in das Kastchen.

21. Wohnen Deine Grobeltern (z.B. Deine Oma oder Dein Opa) bei Dir zo Haose oder
in der Nahe?

Ja.[] Mein.. [ ]

22 Welchen Schulabschluss hat Deine Mutter? Krenze das Autreffende an!

FOBTMETE e
Hauptschule (oder vergleichbar)..................
Fealschule (oder vergleichbar ..o
Gymmnasium (oder vergleichbar).. .o,
WWEIE 10 MICIE. e

29, Welchen Schulabachlnss hat Dein Vater? Kreuge das Zutreffende an!

BRI et
Hauptschule (oder vergleichbar)......ooeee.
Fealschule (oder vergleichbar) ..o
Gymmnasinm (oder vergleichbar)...
Wl deh machE. e

24. Hast Do einen Vorschlag, wie der Unterricht am Computer besser werden
kimnte?

25. Beantworte diese Frage nur, wenn du ein Madchen bist: Findest do es
angenehmer, im Computerunterricht in einer Klasse nur mit Midchen zo sein?
Krenze bitte an, was do gut findest!

Mur mit Madchen....[] Mit Jungen und Madchen....[]

2f. Beantworte diese Frage nur, wenn do ein Junge bist: Findest do es angenshmer,
im Computerunterricht in einer Klasse nur mit Jungen zu sein? Krenze bitte an, was
du gut findest!

Nur mit Madchen....[] Mit Jungen und Miadchen....[]

27, Wer meinst du, kennt sich besser mit Computern ans: eher die Jungs oder eher
die Miadchen?

Eher die Jungs...[] Eher die Midchen...[] Beide...[]

- Fragebogen: Schiller zum Halbjahr, Seite 3 -
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Schaler- Nr.:

Schulprojekt: Computer in der Schule

Fragehozen:
Eltern

Bitte krenzen Sie nur die Antworten an, die anf Sie zutreffen: [

1. Sind Sie die Mutter (hew. weibliche Bezugsperson) oder der Vater (haw. die
ménnliche Bezugsperson) des Kindes in der 5. Klasse?

Mutter (bew. weibliche Bemugsperson): O
Vater (bzw. méinnliche Bezugsperson): ]

I

Sind Sie allein erziehend?

Ja [ Nein []
4. Bitte geben Sie die Gesamitzahl Threr Kinder an: I:l

4. Wieviele Kinder leben in Ihrem Haushalt? I:l

tn

Wie alt sind diese Kinder? Bitte geben Sie das Alter aller Kinder, die in IThrem
Haushalt leben, in Jahren an (z.B. schreiben Sie die Zahl 8 in ein Kistchen, wenn
Ihr Kind & Jahre alt ist).

Alter des ersten Kindes: Jahre
Alter des zweiten Kindes (falls vorhanden): Jahre
Alter des dritten Kindes (falls vorhanden): Jahre
Alter des vierten Kindes (falls vorhanden): Jahre
Alter des fimften Kindes {(falls vorhanden: Jahre

6. Wohnt ein Teil der Grofeltern (ein Opa oder eine Oma) des Kindes in Threm
Haupshalt oder in der Nihe?

Ja [ Nein [

Wurde lhr Kind, welches die 5. Klasse besucht, in Deutschland geboren?

Ja [] Mein [

8. Wurden Sie in Dentschland geboren?

Ja [ Nein [

]

0. Wurde der andere Elternteil des Kindes beziehungsweise die andere erwachsene
Bezugsperson des Kindes in Deutschland geboren?

Ja [ Nein [

10 Welche Staatsbiirgerschaft besitzen Sie (z.B. Deatsch)?

- Fragebogen: Elern, Seie | -
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13.

14.

=
.

8.

10.

Welche Staatsbirgerschaft besitzt die andere erwachsene Bezugsperson des
Kindes?

. Sprechen Sie mit [hrem Kind eine Sprache, die nicht die dentsche Sprache ist?

Ja [] Nein [

Wenn Sie Frage 12 mit JJa beantwortet haben: Welche Sprache ist das?

Haben Sie in Ihrem Bernf mit Computern zu tun?

Ja [] Nein [

. Wenn Sie Frage 14 mit Ja beantwortet haben: Beschreiben Sie, anf welche Art und

Weise Sie in lhrem Beruf Computer nutzen:

. In welchem Umfang sind Sie berufstitig?
Nicht berufstiitiz [ Geringfilgig beschifigt [
Teilzeit beschaftigt ] Vollzeit beschaftigt L]
. In welchem Umfang ist der andere Elternteil des Kindes (bezichungsweise die

andere erwachsene Bezngsperson des Kindes) berufstatig?

Nicht berufstatiz  [] Geringfiigig beschaftigt []
Teilzeit beschiftist [ Vollzeit heschiftiot ]
Hat der andere Elternteil (beziehungsweise die andere erwachsene Bezugsperson

des Kindes) bernflich mit Compuotern zu tun?

Ja [] Nein [

Wenn Sie Frage 18 mit Ja beantwortet haben: Beschreiben Sie, auf welche Art
und Weise der andere Elternteil (bezichungsweise die andere erwachsene
Bezugsperson des Kindes) beruflich einen Computer nutzi:

- Fragebogen: Elern, Seie 2 -
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20, Welchen allgemeinen Schulabschluss (Hanptschule, Realschule oder Gymmasinm)
besitzen Sie?

Keinen allgemeinen Schulabsehlinss ..o Il

Hauptschulabschluss
oder vergleichbaren Abschluss, 2. B, im Ausland erworben ... [

Mittlere Reife / Realschulabschluss oder vergleichbaren Abschluss...[ ]

Abitur, Fachhochschulreife od. vergleichbaren Abschluss oo ]

=
e

21. Welchen allgemeinen Schulabschluss (Hauptschule, Realschule oder Gyvmnasinom)
hesitzt  der  andere  Elterntell  (beziehungsweise  die  andere  erwachsene
Bezugsperson des Kindes)?

Keinen allgemeinen Schulabschlngs .o ]

Hauptschulabschluss
oder vergleichbaren Abschluss, z.B. im Ausland erworben ..............[]

Mittlere Reife / Realschulabschluss oder vergleichbaren Abschluss...[ ]

Abitur, Fachhochschulreife od. vergleichbaren Abschluss cooeeeeeen ]

=]
(=

. Haben Sie einen beruflichen Abschluss (z.B. Lehra)?

Ja [] Nein [

23. Wenn Sie Frage 22 mit Ja beantwortet haben: Welchen beruflichen Abschluss
besitzen Sie?

24. Hat der andere Elternteil (heziehungsweise die andere erwachsene Bezugsperson
des Kindes) einen bernflichen Abschluss (z.B. Lehre)?

Ja [ Nein [

Wenn Sie Frage 24 mit Ja beantwortet haben: Welcher Abschluss ist das?

&hn

26, Haben Sie studiert?

Ja [ Nein []

- Fragebogen: Elern, Seie 3 -

54




27. Wenn Sie Frage 26 mit Ja beantwortet haben: Welchen (Fach-)
Hochschulabschluss besitzen Sie?

28. Hat der andere Elternteil (beziehungsweise die andere erwachsene Bezugsperson
des Kindes) studiert?

Ja [] Nein [

of. Wenn Sie Frage 28 mit Ja beantwortet haben: Welchen Hochschulabschluss
besitzt die Person?

(=]

.Welches Bruttoeinkommen (einschliefilich Einkommen des im Hanshalt lebenden
Partners, Sozialhilfe ete.) steht lhrem Haushalt monatlich zor Verfigung?
Kreuzen Sie die relevante Einkommensklasse an!

3

weniger als oo €[] Sn0-1200 € |
1200-1500 € | 1500-1800 € ]
1800-2200 € | a-2500 £ ]
a500-2800 £ | 28003200 £ ]
Sa00-3 700 £ O mehrals 3700 € [

21, Wurde im Grundschulunterricht Ihres Kindes, welches in der 5. Klasse ist, ab und
zn ein Computer eingesetzt?

Ja [ Nein []

32Wie wichtig finden Sie, dass [hr Kind ab Klasse 5 Computerunterricht erhéalt?®

sehr wichtizg [, wichtig [, weniger wichtig [], nicht wichtig []

5353.Haben Sie selbst einen Computer bei der Hausaufgzabenvorbereitung lhres
Kindes, welches in der 5. Klasse ist, eingesetzt?

Ja [ Nein [

34. Wie viele Stunden verbringt [hr Kind an einem dorchschnittlichen Tag in seiner
Fredzeit am Computer?

I:I Stunden

35. Welche Note hatte Ihr Kind im letzten Zeugnis in Mathematik? [ ]
6. Welche Note hatte Thr Kind im letzten Zeugnis in Deutsch? I:l

57. Vergeben Sie eine Gesamtnote zwischen 1 und 6, die die Leistung lThres Kindes in

der Grundschule beschreibt: I:I

Vielen Dank fiir thre Teilnahme!

- Fragebogen: Elern, Seie 4 -
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Schulprojekt: Computer in der Schule
Lehrerfragebogen
Klasse 5a, Gruppe 1
A Fragen zur Gruppenstruktur

1. Wie viele Kinder auslindischer Abstammung (d.h. im Avsland geboren oder
Kinder, deren Eltern im Ausland geboren sind) sind etwa in dieser Gruppe?

Schuler

2. Wie viele Schiiler haben sprachliche Probleme, dem Unterricht zu folgen?

Schuler

4. Gibt es in der Gruppe Probleme beziiglich des Verhaltens [ des Zusammenhalts der
Kinder untereinander oder hesteht ein gutes Verhaltnis unter den Kindern?

Sehr gutes Verhaltnis der Kinder in der Gruppe mueinander... o I
Eher gutes Verhiltnis der Kinder in der Gruppe zueinander... L
Weder besonders gutes noch besonders schlechtes Ver hiltnis der Kinder... Nl
Eher schlechtes Verhilinis der Kinder in der Groppe zueinander................. ]
Problematisches Verhiltnis der Kinder in der Gruppe zueinander.............[ ]

4. Gab es in diesem Schuljahr Fluktonation in der Gruppe, d.h. sind wihrend des
Schuljahres Kinder abgegangen oder nen in die Schule gekommen?

Ja ] Nein [ ]

B Fragen zur Gruppenmaotivation

1. Wie motiviert schitzen Sie die Schiiler dieser Gruppe durchschnittlich ein? Bitte
beziehen Sie sich bei dieser Anssage auf den Computerunterricht.

Sehr motiviert. .
Eher motiviert..
Weder mntmeu unl:h unmntu |ert .
Eher wenlg mumiIVIETE oot ie et et een e eann
T EVIETE . oottt ettt e ettt s ittt

2. Gibt es in dieser Gruppe Schiiler, die Sie als Problemschiiler bezeichnen wiirden?

Ja | Nein [

4. Wenn Sie Frage 2 mit .Ja” beantwortet haben, auf wie viele Schitler trifft das z2o?

Schiller

4. Bitte heschreiben Sie ggf., welche Probleme mit den Schiilern bestehen.

- Fragebogen: Schiller zum Halbjahr, Seie 1 -
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5. (Gibt es hianfige Storungzen des Unterrichts?
Ja | Nein [

6. Wenn Sie Frage 5 mit _Ja” beantwortet haben, welche Storungen sind das?

7. Wie viele Schiler wirden Sie als imhaltlich mit dem Unterrichtsstoff als
uherfordert bezeichnen?

Schuler

8. Welchen MNotendurchschnitt erwarten Sie ungefihr fiir diese Gruppe in diesem
Unterricht am Ende des Schuljahres?

o, Wie haufiz mussen die Schialer fur den Computerunterricht Havsaufgaben
machen?

JEE WOCHE ettt iessi e s s s s e et e
Alle zwen Wochen.
Etwa ein- his zweimal im Monat

am Schluss habe ich noch einige Fragen #u Threr Person:

1. Unterrichten Sie diese Klasse auch in anderen Fachern?
Ja [ Mein []

2. Wenn Sie Frage mit Ja” beantwortet haben, welche Facher sind das?

4. Welche Facher unterrichten Sie allgemein?

- Fragebogen: Schiler zum Halbjahr, Seike 2 -
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4. Wie finden Sie die Computerausstattung dieser Schule: 1st diese fiir die
Bediirfnisse des Unterrichts ausreichend?

Ja 1 Nein [

5. Wie gut klappt die Zusammenarbeit mit den Schiilerinnen und Schillern in dieser
Gruppe allgemein?

SERT B ettt ettt et s s L
Weder besonders gut noch schlecht. e [
Eher problematiseh. .o |
Sehr problematiseil. o |

£, Was ist lhre Meinung: Welche Kinder sind begabter im Computerunterricht?

Midehen...[ ] Jungen...[] lann man so nicht sagen..[ ]

7. Was ist lhre Meinung: Ist es sinnvoll, Jungen und Midchen im
Computernnterricht getrennt zu unterrichten?

Ja..[] Nein...[ ] weifi ich nicht...[ ]

. Warum? (bezieht sich auf die Antwort za Frage 7)

§. Aus Threr Berufserfahrung heraus, welchen der folgenden Aussagen wiirden Sie
zustimmen?

Midchen sind eher sprachlich begabt als Jungen:
stimmt..[ | stimmt nicht...] ]

Jungen sind eher begabt fiir Mathematik oder Naturwissenschaften als Madchen:
stimmt..[ |  stimmt nicht...[ ]

Unterschiedliche Stiarken und Schwdichen von Jungen und Midchen fiir
verschiedene Ficher sind wahrscheinlich eher durch die Ervziehung bedingt als
natiirlich gegeben:

stimmt..[ | stimmt nicht..[ ]

Unterschiedliche  Stidrken und Schwiéchen von Jungen wund Midchen fiir
verschiedene Ficher sind wahrscheinlich sowohi durch die Erziehung als auch
durch natiirliche Veranlagung bestimmi:

stimmt..[ ] stimmt nicht...[”]

Jungen sollten eher technische Berufe anstreben als Madchen:
stimmt.. [ ] stimmt nicht...[”]

- Fragebogen: Schiller zum Halbjahr, Seite 3 -
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Mddchen sind nicht begabt fiir technische Berufe:
stimmt..[] stimmt nicht..[]

Mddchen haben im Durchschnitt stirkere Probleme, dem Unterrichisstoff der
Hauptschule zu folgen als Jungen:

stimmt.. [ ] stimmt nicht...[”]

Jungen haben im Durchschnitt starkere Probleme, dem Untervichtssioff der
Hauptschule zu folgen als Madchen:

stimmt..[ ] stimmt nicht..[]

10, Wie lange iiben Sie diesen Beruf ans?

Tahre

11. Wie alt sind Sie?

Tahre

12, Haben Sie sonstige Anmerkungen zum Unterricht mit dieser Gruppe oder zuo
dieser Umfrage?

Vielen Dank fior Thre Teilnahme!

- Fragebagen: Schiler zum Halbjahr, Seike 4 -
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Appendix of Tests

The following pages display the original tests @arman language) that were conducted in
the first year of the BW-project.
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Appendix on the Students’ Background

Table A in this Appendix shows descriptive statstior major variables describing the gen-
eral background of the students considered (fifddgrs in 2004/2005). The information is
drawn from the students’ questionnaires which wiséributed in January and June 2685.
Generally, girls are a majority in this cohort ofMer secondary school students (62 %). The
variation in the students’ age is rather high, with youngest students being ten and a half
years old and the oldest being more than thirteamsyold in January 2005. The average stu-
dent is eleven and a half years old.

Even if most students were born in Germany (77t#&@,majority of them have some
immigrant background (in the sense that at leastparent was born abroad or a foreign lan-
guage is spoken at home). The languages spokemnat, twhich are reported in the student
questionnaires, indicate that most immigrants p&tg from Russia (42 %) and Turkey (24
%). Fewer are immigrants from the former Yugoslg@&6o) and Italy (9 %) or Romania (7
%). Three remaining students seem to have an inamtigrackground from Hungary, Thai-
land and some Arabian country, respectivly.

The average student has one or two siblings. Therityaof siblings (36 % of all sib-
lings) are more than three years younger than ¢msidered student. Concerning parental
background, parental education is unfortunatelysmgin many cases: 19 % of the students
do not know about their mother’s secondary edunaiiod 27 % are not able to indicate their
father's secondary education. Among those who tedoparental education, 39% (18 %)
state that their mother’s highest secondary degoesponds to a low (an intermediate) de-
gree, while fewer mothers seem to hold no secondegyee (12 %) or a higher level secon-
dary degree (12 %). Similarly, among the fatherestmeported degrees refer to the lower
secondary schools (35 %); only 20 % and 12 % halermediate and higher degrees respec-
tively and 5 % seem to hold no secondary degredl.afthese numbers indicate that the par-
ents of lower-level high school students generhd to hold lower (or, at most, intermedi-
ate) degrees as well.

Table A includes two variables which can be comsd as proxies for ‘family care’:
First of all there is a dummy variable referringa@rand-parent living in the same house or

close. Nearly half of the students report thatandrparent is living nearby. Secondly, paren-

%|n few cases this information is combined with dfitam the parents’ questionnaires because the tegor
answers were not clear or did not seem reliable.
3L This information is confirmed by information frotine parents’ questionnaires.
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tal interest is proxied assuming that parents aleaat to some extent interested in the child’s
school performance if they opted to complete thieimary parents’ questionnaire: 66 % of
the children seem to have a mother or father whescabout school matters and completed

the questionnaire.

Table A: Descriptive statistics for major backgrourd characteristics

Variable Means (s.d.) Min Max
Gender indicator (male = 1) 0.38 (0.49) 0.00 1.00
Age of students (in January 2005) 11.53 (0.61) 10.52 13.13
Immigrant background (Reference: no such background):

Student: born in Germany 0.77 (0.42) 0.00 1.00
Both parents born in Germany 0.30 (0.46) 0.00 1.00
Only German language used at home 0.35 (0.48) 0.00 1.00
Some immigrant background 0.78 (0.41) 0.00 1.00
Number of siblings ...

...absolute 1.54 (1.06) 0.00 5.00
...more than 3 years younger 0.55 (0.83) 0.00 4.00
...3 or less than 3 years younger 0.34 (0.56) 0.00 2.00
...older, but at most 3 years 0.19 (0.39) 0.00 1.00
...more than 3 years older 0.36 (0.61) 0.00 2.00
Parental education dummies

Mother’s education: missing value 0.19 (0.39) 0.00 1.00
Mother’s education: no secondary degree 0.12 (0.33) 0.00 1.00
Mother’s education: lower secondary degree 0.39 (0.49) 0.00 1.00
Mother’s education: intermediate degree 0.18 (0.38) 0.00 1.00
Mother’s education: higher secondary degree 0.12 (0.33) 0.00 1.00
Father’s education: missing value 0.27 (0.45) 0.00 1.00
Father’s education: no secondary degree 0.05 (0.23) 0.00 1.00
Father’s education: lower secondary degree 0.35 (0.48) 0.00 1.00
Father’s education: intermediate degree 0.20 (0.40) 0.00 1.00
Father’s education: higher secondary degree 0.12 (0.33) 0.00 1.00
Family Care:

Grand-parents live nearby (dummy variable) 0.46 (0.50) 0.00 1.00
Parental interest (participation in project dummy)  0.66 (0.48) 0.00 1.00
Number of observations 74

Note: The calculations only include students observeautinout the year since most background
characteristics are only available for these stteden
Source:Student questionnaires. Own calculations.

Table B of this Appendix reports means of the cder®d background variables separately by
gender. Most variables take a similar value forsbapd girls. However, it is obvious that
girls more often fail to report their fathers’ sadary degree (30 %) than boys (21 %), while
boys more often state that they do not know albmeit mothers’ secondary education (25 %)
than girls (15 %). In addition, the further parémducation categories seem to differ accord-
ing to the gender of the student (for those whaorte on parental education). For example,
20 % of the girls declare that their father holdsigher secondary degree, while none of the
boys’ fathers seems to hold such a degree. Itng twmatell if this is due to an incorrect as-
signment of degrees by the children or to reakddhces in the parents’ education.

65



Table B: Descriptive statistics for major backgrourd characteristics by gender

Variable / Group Girls Boys
Means (s.d.) Means (s.d.)
Age of students (in January 2005) 11.44 0.58 11.67 0.64
Immigrant background (Reference: no such background):
Student: born in Germany 0.74 0.44 0.82 0.39
Both parents born in Germany 0.33 0.47 0.25 0.44
Only German language used at home 0.37 0.49 0.32 0.48
Some immigrant background* 0.76 0.43 0.82 0.39
Number of siblings ...
...absolute 1.65 1.10 1.36 0.99
...more than 3 years younger 0.57 0.83 0.54 0.84
...3 or less than 3 years younger 0.35 0.57 0.32 0.55
...older, but at most 3 years 0.22 0.42 0.14 0.36
...more than 3 years older 0.43 0.69 0.25 0.44
Parental education dummies
Mother’s education: missing value 0.15 0.36 0.25 0.44
Mother’s education: no secondary degree 0.17 0.38 0.04 0.19
Mother’s education: lower secondary degree 0.39 0.49 0.39 0.50
Mother’s education: intermediate degree 0.13 0.34 0.25 0.44
Mother’s education: higher secondary degree 0.15 0.36 0.07 0.26
Father’s education: missing value 0.30 0.47 0.21 0.42
Father’s education: no secondary degree 0.04 0.21 0.07 0.26
Father’s education: lower secondary degree 0.30 0.47 0.43 0.50
Father’s education: intermediate degree 0.15 0.36 0.29 0.46
Father’s education: higher secondary degree 0.20 0.40 0.00 0.00
Family Care:
Grandparents live nearby (dummy variable) 0.48 0.51 0.43 0.50
Parental interest (participation in project dummy)  0.65 0.48 0.68 0.48
Number of observations 46 28

Note: The calculations only include students observeautinout the year since most background
characteristics are only available for these stteden
Source:Student questionnaires. Own calculations.

Furthermore, information given in the parents’ diggsaire is used in order to learn more
about the students’ socio-economic background. Mewesince only two thirds of the par-
ents completed the questionnaires, it may be tleaimpression given by the parents’ infor-
mation is not representative for all students’ ptge

Table C includes information related to the paresudsio-economic background. Most
of the questionnaires (two-thirds) were filled in the students’ mothers. In addition, girls’
parents more often participate in the survey (61 boys’ parents, while the participation
rate of fathers is higher for girls (40 %) than bays (21 %).

Since the sample of responding parents is a sdlggtaip one can not directly com-
pare the given information to the children’s geharéormation. For example, compared to

the children’s statements there are fewer persatisan immigrant background in this group.
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Table C: Parental information on socio-economic ba@round

All parents Girls’ parents Boys’ parents

Obs Mean (s.d) Obs Mean (s.d) Obs Mean (s.d)

Respondent of questionnaire...

...female parent 49 0.65 (0.48) 30 060 (0.50) 19 0.74 (0.45)
...male parent 49 0.33 (0.47) 30 0.40 (0.50) 19 0.21 (0.42)
...both parents 49 0.02 (0.14 30 0.00 (0.00) 19 0.05 (0.23)
Family situation:

Single parent 49 0.31 (0.47) 30 0.33 (0.48) 19 0.26 (0.45)
Number of children* 49 224 (1.11) 30 240 (1.25) 19 2.00 (0.82)

Grandparents live nearby 49 0.39 (0.49) 30 040 (0.50) 19 0.37 (0.50)

Immigration background:

Female parent native born 48 0.44  (0.50) 30 0.43 (0.50) 18 0.44 (0.51)
Male parent native born 48 0.38 (0.49) 30 043 (0.50) 18 0.28 (0.46)
Foreign language at home 49 0.53 (0.50) 30 050 (0.51) 19 0.58 (0.51)

Mothers’ secondary education:

...no secondary degree 45 0.13 (0.34) 16 0.06 (0.25) 29 0.17 (0.38)
...lower secondary degree 45 051 (0.51) 16 056 (0.51) 29 0.48 (0.51)
...intermediate degree 45 0.24 (0.43) 16 031 (048) 29 0.21 (0.41)
...higher secondary 45 0.11 (0.32) 16 0.06 (0.25) 29 0.14 (0.35)
Fathers’ secondary education:

...no secondary degree 40 0.08 (0.27) 16 0.13 (0.34) 24 0.04 (0.20)
...lower secondary degree 40 0.53 (0.51) 16 0.44 (0.51) 24 0.58 (0.50)
...intermediate degree 40 0.30 (0.46) 16 0.44 (0.51) 24 0.21 (0.41)
...higher secondary 40 0.10 (0.30) 16 0.00 (0.000 24 0.17 (0.38)

Tertiary degree dummies (reference: no tertiary degree):

Mother: vocational degree a7 0.57 (0.50) 30 0.53 (0.51) 17 0.65 (0.49
Father: vocational degree 42 0.69 (047) 25 0.68 (0.48) 17 0.71 (0.47)

Mother: higher tertiary 46 0.07 (0.25) 29 0.07 (0.26) 17 0.06 (0.24)
Father: higher tertiary 43 0.05 (0.21) 26 0.08 (0.27) 17 0.00 (0.00)
Mothers’ employment status:

...not employed 47 0.34 (0.48) 29 041 (0.50) 18 0.22 (0.43)
...minor employment a7 0.15 (0.36) 29 0.14 (0.35) 18 0.17 (0.38)
...part-time 47 0.23 (043) 29 0.14 (0.35) 18 0.39 (0.50)
...full-time 47 0.28 (0.45) 29 031 (047) 18 0.22 (0.43)
Fathers’ employment status:

...not employed 40 0.15 (0.36) 25 0.16 (0.37) 15 0.13 (0.35)
...minor employment 40 0.03 (0.16) 25 0.04 (0.200 15 0.00 (0.00)
...part-time 40 0.10 (0.30) 25 0.12 (0.33) 15 0.07 (0.26)
...full-time 40 0.73 (0.45) 25 068 (048 15 0.80 (0.41)
Computer use at work dummies (reference: person does not use computer)**

Computer use of mother 46 0.24 (0.43) 28 0.18 (0.39) 18 0.33 (0.49
Computer use of father 44 0.34 (0.48) 26 0.27 (0.45) 18 0.44 (0.51)
Household income (classified information)***

Household income*** 42 476 (2.36) 28 482 (260) 14 464 (1.86)

Note: The calculations only include parents of studebtseoved throughout the year since most back-
ground characteristics are only available for theseents. *Number of children living in the house-
hold. **Among the parents using computers for wavk5 % indicate to use it for standard software or
the internet and 62.5% use special applicatiowsoé. ***Gross household income in categories. If |
interpolate between categories, the mean of 4.f@goonds to EUR 1,730.

Source:Parents’ questionnaires. Own calculations.

However, the information confirms the impressionirdérgenerational immobility: Most of

the lower secondary students’ responding parents bhtained a lower secondary degree as
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well. While 57 % of the responding mothers and 698f%he fathers hold a vocational degree
(mostly on the apprenticeship level), there arey delv exceptions in which a parent holds a
higher tertiary degree (three out of 46 mothers taradout of 43 fathers). The relatively low
education of parents goes hand-in-hand with lowtiiole employment rates (only 28 % of
mothers and 73 % of fathers in the available sarapteemployed) and a low median house-
hold income EUR 1,730%.

Table D: Children’s computer use and performance

All parents Girls’ parents Boys’ parents

Obs Mean (s.d) Obs Mean (s.d.) Obs Mean (s.d.)

Do you think it is important that
your child attends computer
lessons in fifth grade?* 48 121 046 30 1.30 053 18 1.06 0.24

Did you use a computer for
the preparation of the child’'s
homework at home (dummy)? 49 055 054 30 050 057 19 0.63 0.50

How many hours a day does
your child spend on a computer
during leisure time? 40 1.19 094 24 089 072 16 1.63 1.08

Did your child’'s elementary school
teacher use a computer to teach

(dummy variable)? 49 047 050 30 043 050 19 0.53 0.51
What grade did your child have
in math last year?* 48 342 074 30 357 068 18 3.17 0.79
What grade did your child have
in German last year?* 48 349 0.72 30 352 072 18 3.44 0.73

Which overall grade describes
your child’s performance in
elementary school?* 74 270 0.77 46 276 0.57 28 261 1.03

Note: The calculations only include parents of studebtseoved throughout the year since most back-
ground characteristics are only available for tretadents. * Grades refer to the German grading sys
tem, where the best grade is 1 ( = excellent) hadvorst grade is 6 ( = failed).

Source:Parents’ questionnaires. Own calculations.

Table D shows additional parental information oe thildren’s skills and computer use.

Nearly half of the responding parents (48 %) supfite view that it is important to teach

elementary computer skills to fifth graders. Howewemight be that the survey respondence
rate is higher for those who also support compsitgdies and this number might thus be up-
wardly biased. The same is true for the numberapémts using a computer to help the stu-
dent prepare his homework (55 %). Additionally, #werage respondent’s child spend about
one hour of her daily leisure time on the compukenther information from the parents’

guestionnaires relates to the computer use at akanyeschool and elementary school grades.
Nearly half of the students’ have experienced sooraputer based elementary school les-
sons. The overall elementary school performancéhefstudents compared is rather low,

which is consistent with the fact that these stitglattend the lower-level secondary schools.

%2 Household income is an interpolated value fronoregsl income categories (cf. questionnaires). ohe |
value suggests that parents mostly include lalrmome only.
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Appendix of Tables of Group Characteristics

Tables A: Contingency tables

Co- Mono- Total
Birth country / Group educational educational
Foreign born 12 5 17
German-born 39 18 57
Total 51 23 74
Co- Mono- Total
Parents’ birth countries / Group educational educational
At least one parent foreign born 35 17 52
Both parents German-born 16 6 22
Total 51 23 74
Co- Mono- Total
Language at home / Group educational educational
Foreign language 34 14 48
Only German 17 9 26
Total 51 23 74
Co- Mono- Total
Immigrant background / Group| educational educational
No immigrant background 12 4 16
Some immigrant background 39 19 58
Total 51 23 74
Co- Mono- Total
Grand-parent(s) / Group educational educational
Do(es) not live nearby 28 12 40
Live(s) nearby 23 11 34
Total 51 23 74
Co- Mono- Total
Parents’ education / Group educational educational
Both less than Realschule 22 10 32
At least one parent Realschule or Abitur 21 9 30
Total 43 19 62
Co- Mono- Total
Parents’ interest / Group educational educational
Show no interest in school 17 8 25
Show interest in school 34 15 49
Total 51 23 74

Source:Student and parents questionnaires. Own calcuakatio
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Table B: Means of observed variables by group

Groups Group1l Group2 Group 3 Group4 Group5 Group6

Variables Mean Mean Mean Mean Mean Mean
(s.d.) (s.d.) (s.d.) (s.d.) (s.d.) (s.d.)

Age of student (in January 2005) 11.42 11.50 11.53 11.64 11.55 11.50

(0.43) (0.60) (0.71) (0.61) (0.74) (0.57)

Immigrant background (Reference: no such immigrant background):

Student: Born in Germany 0.77 0.58 0.75 0.93 0.81 0.71
(0.44) (0.51) (0.45) = (0.27) (0.40) (0.49)
Both parents born in Germany 0.31 0.33 0.08 0.50 0.31 0.14
(0.48) (0.49) (0.29) (0.52) (0.48) (0.38)
Only German language used at home 0.31 0.33 0.17 0.50 0.38 0.43
(0.48) (0.49) (0.39) (0.52) (0.50) (0.53)
Some immigrant background 0.69 0.83 0.92 0.64 0.81 0.86

(0.48)  (0.39) (0.29) = (0.50)  (0.40)  (0.38)

Number of siblings ...

...absolute 1.54 1.42 2.08 1.43 1.38 1.43
(1.33)  (1.000 (0.90) (1.28) (0.81) (0.98)
...more than 3 years younger 0.54 0.58 0.83 0.50 0.44 0.43
(0.88) (0.90) (1.11) (0.76) (0.63) (0.79)
... 3 or less than 3 years younger 0.23 0.17 0.42 0.50 0.31 0.43
(0.60) (0.39) (0.51) (0.76) (0.48) (0.53)
... older, but at most 3 years 0.31 0.08 0.25 0.21 0.19 0.00
(0.48) (0.29) (0.45) (0.43) (0.40) (0.00)
... more than 3 years older 0.31 0.50 0.33 0.29 0.38 0.43

(0.48) (0.80) (0.65) (0.47) (0.72) (0.53)

Parental education (Reference: higher secondary degree of mother / father):

0.23 0.50 0.00 0.07 0.25 0.00
Mother’s education: missing value (0.44) (0.52) (0.00) (0.27) (0.45) (0.00)
0.08 0.08 0.17 0.14 0.19 0.00
Mother’s education: no secondary degree (0.28) = (0.29) (0.39)  (0.36) (0.40) (0.00)
0.23 0.25 0.50 0.50 0.38 0.57
Mother's education: lower secondary degree  (0.44) = (0.45) (0.52) (0.52) (0.50) (0.53)
0.31 0.08 0.17 0.07 0.13 0.43

Mother’s education: intermediate degree (0.48)  (0.29) (0.39)  (0.27) (0.34) (0.53)
0.23 0.58 0.17 0.07 0.44 0.00
Father's education: missing value (0.44)  (0.51) (0.39) (0.27) (0.51) (0.00)
0.00 0.00 0.00 0.14 0.13 0.00
Father's education: no secondary degree (0.00)  (0.00) (0.00) (0.36) (0.34) (0.00)

0.23 0.25 0.50 0.50 0.19 0.57
Father's education: lower secondary degree  (0.44)  (0.45) (0.52) (0.52) (0.40) (0.53)
0.38 0.17 0.17 0.07 0.13 0.43

Father’s education: intermediate degree (0.51) (0.39) (0.39) (0.27) (0.34) (0.53)

Family Care:

Grand-parents live nearby (dummy) 0.38 0.42 0.50 0.50 0.63 0.14
(0.51) (0.51) (0.52) (0.52) (0.50) (0.38)

Parental interest 0.85 0.58 0.83 0.43 0.56 0.86

(participation in project dummy) (0.38) (0.51) (0.39) (0.51) (0.51) (0.38)

Performance (in other subjects):*

Child’s overall performance (self reported) 2.92 250 2.75 271 2.69 257
(0.76) (0.90) (0.45) (0.83) (0.60) (1.27)

Child’'s math performance (self reported) 2.69 2.75 2.67 2.64 3.19 2.71

(0.85) = (0.97) (0.65) (0.93) (0.83) (1.25)
Child’'s German performance (self reported) 3.08 2.67 3.42 3.07 2.50 3.14
(0.64)  (0.78) (0.79) (1.24) (0.89) (0.90)

Number of observations 13 12 12 14 16 7

Note: The calculations only include students observeaufhoutthe year. Grey-shaded lines refer to the groups
taught by the same teachers. * Self reported padoce scales range from 1 ( = much better tharagegto 5
(much worse than average).

Source:Student and parents questionnaires. Own calcokatio
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Table C: Means of observed variables by group fordmales

Groups Group 1 Group 2 Group 3 Group 4 Group 5
Variables Mean Mean Mean Mean Mean
(s.d) (s.d.) (s.d.) (s.d.) (s.d.)
Age of student (in January 2005) 11.35 11.64 11.38 11.20 11.55
(0.34) (0.65) (0.48) (0.46) (0.79)
Immigrant background (Reference: no such immigrant background):
Student: Born in Germany 0.88 0.33 0.67 0.86 0.81
(0.35) (0.52) (0.50) (0.38) (0.40)
Both parents born in Germany 0.50 0.33 0.11 0.43 0.31
(0.53) (0.52) (0.33) (0.53) (0.48)
Only German language used at home 0.50 0.33 0.11 0.57 0.38
(0.53) (0.52) (0.33) (0.53) (0.50)
Some immigrant background 0.50 0.83 0.89 0.71 0.81
(0.53) (0.41) (0.33) (0.49) (0.40)
Number of siblings ...
...absolute 1.75 1.67 2.22 1.43 1.38
(1.67) (0.82) (0.97) (1.27) (0.81)
...more than three years younger 0.50 0.50 1.00 0.43 0.44
(2.07) (0.55) (1.22) (0.53) (0.63)
... younger, but less than three years 0.25 0.17 0.44 0.57 0.31
(0.71) (0.41) (0.53) (0.79) (0.48)
... older, but less than three years 0.38 0.00 0.22 0.29 0.19
(0.52) (0.00) (0.44) (0.49) (0.40)
... more than three years older 0.38 0.83 0.33 0.43 0.38
(0.52) (0.98) (0.71) (0.53) (0.72)
Parental education (Reference: higher secondary degree of mother / father):
0.13 0.33 0.00 0.00 0.25
Mother’s education: missing value (0.35) (0.52) (0.00) (0.00) (0.45)
0.13 0.17 0.22 0.14 0.19
Mother’s education: no secondary degree (0.35) (0.41) (0.44) (0.38) (0.40)
0.25 0.33 0.56 0.43 0.38
Mother’s education: lower secondary degree (0.46) (0.52) (0.53) (0.53) (0.50)
0.38 0.00 0.11 0.00 0.13
Mother’s education: intermediate degree (0.52) (0.00) (0.33) (0.00) (0.34)
0.25 0.50 0.11 0.14 0.44
Father’s education: missing value (0.46) (0.55) (0.33) (0.38) (0.51)
0.00 0.00 0.00 0.00 0.13
Father’'s education: no secondary degree (0.00) (0.00) (0.00) (0.00) (0.34)
0.25 0.33 0.56 0.29 0.19
Father's education: lower secondary degree (0.46) (0.52) (0.53) (0.49) (0.40)
0.25 0.17 0.11 0.14 0.13
Father’'s education: intermediate degree (0.46) (0.41) (0.33) (0.38) (0.34)
Family Care:
Grand-parents live nearby (dummy) 0.88 0.50 0.89 0.43 0.56
(0.35) (0.55) (0.33) (0.53) (0.512)
Parental interest 0.50 0.33 0.33 0.43 0.63
(participation in project dummy) (0.53) (0.52) (0.50) (0.53) (0.50)
Performance (in other subjects):*
Child’s overall performance (self reported) 3.00 3.00 2.78 2.43 2.69
(0.53) (0.63) (0.44) (0.53) (0.60)
Child’s math performance (self reported) 3.00 3.33 2.78 2.29 3.19
(0.53) (0.82) (0.67) (0.76) (0.83)
Child’'s German performance (self reported) 3.13 3.00 3.11 3.14 2.50
(0.64) (0.63) (0.60) (1.35) (0.89)
Number of observations 8 6 9 7 16

Note: These calculations only include students obsettwamlighout the year. Grey-shaded lines refer
to the groups taught by the same teachers. * 8ptirted performance scales range from 1 ( = much
better than average) to 5 (much worse than average)

Source:Student and parents questionnaires. Own calcukatio
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Table D: Performance in general subjects by groupype

Group Type Mixed-gender groups Single-gender groups
Sample All All Girls Boys All Girls Boys
K-W. N Mean N Mean N Mean N Mean N Mean N  Mean
Variable 24 (s.d.) (s.d.) (s.d.) (s.d.) (s.d.) (s.d.)
Performance measured at mid-term: |
Comparative 0.09 51 273 30 280 21 2.62 23 2.65 16 2.69 7 2.57
performance (0.75) (0.55) (0.97) (0.83) (0.60) (2.27)
Com. math per- |1.73 51 2,69 30 283 21 2.48 23 3.04 16 3.19 7 271
formance (0.84) (0.75) (0.93) (0.98) (0.83) (1.25)
Com. German 1.65 51 3.06 30 310 21 3.00 23 2.70 16 2.50 7 3.14
performance (0.88) (0.80) (1.00) (0.93) (0.89) (0.90)
Expected avera- | 0.80 45 285 25 277 20 2.95 22 2.61 15 2.56 7 2.71
ge grade (0.73) (0.68) (0.79) (0.91) (1.01) (0.70)
Performance measured at end of term:
Comparative 1.18 51 288 30 287 21 2.90 22 2.73 15 2.93 7 2.29
performance (0.52) (0.57) (0.44) (0.77) (0.70) (0.76)
Com. math per- |0.15 51 289 30 297 21 2.79 23 2.74 16 3.00 7 2.14
formance (0.73) (0.61) (0.87) (0.92) (0.82) (0.90)
Expected math [3.17* |50 3.16 30 325 20 3.01 23 2.83 16 3.07 7 2.29
grade (0.83) (0.74) (0.94) (1.03) (1.09) (0.64)
Com. German 457 |51 321 30 323 21 3.17 23 2.78 16 275 7 2.86
performance (0.78) (0.68) (0.91) (0.60) (0.58) (0.69)
Expected Ger- 480** |51 342 30 335 21 3.51 23 2.98 16 2.88 7 3.21
man grade (0.75) (0.71) (0.82) (0.78) (0.67) (0.99)
Change com. 0.36 51 016 30 0.07 21 0.29 22 0.05 15 0.20 7 -0.29
performance (0.67) (0.52) (0.85) (0.79) (0.77) (0.76)
Performance change:+
Change math 176 |51 0212 30 013 21 0.31 23 -0.30 16 -0.19 7 -0.57
performance (0.99) (0.82) (1.21) (1.15) (2.17) (2.13)
Change German | 0.00 (51 0.15 30 013 21 0.17 23 0.09 16 0.25 7 -0.29
performance (0.98) (0.68) (1.32) (0.79) (0.68) (0.95)

Note: The Kruskal-Wallis tests refer to the comparisohthe respective distributions for students in
single-gender and mixed groups. ** Significanttad five percent level. * Significant at the 10 pantc
level. " The change variables indicate the difference inpsgormance measure between the end of
term and mid-term. Numbers of observations varytdueissing information for some students.
Source:Student questionnaires, test results. Own calonkit
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Appendix to the Literature Review

Table A: Previous research on single-gender computer science education in Germany

Study Major Research Question Data and Method MairConclusions Main Problem
Type l: correlation studsé
Funkenet al. Is coeducation less favourable Written questionnaires: 1,1Z8ymnasium More favourable per-  Selection to single gender schools.
(1996) for girls’ computer-related students (1. graders) in the school year formance-related out-
performance (computer use  1989/90 in Nordrhein-Westfalen (55 % fe- comes for girls from
and interest)? male; 19 % in all girls’ schools, no evidence single gender schools

on boys in single gender schools), analysed fgompared to girls from

descriptive statistics (mainly Chi-squared  mixed gender schools);

tests). similar outcomes of
girls in single gender
schools and boys in
mixed schools.

Meyer (1996) Do students prefer to be taugtRroject in the city oBremenin the mid- Boys generally prefer  Small size of study.
in single gendecomputer 1990s: 14 boys and 15 girls taught in two  coeducation; mixed Effects are not assessed in a systematic
classes? single gender computer science classes for statements among girls.way (e.g.using standardized question-
half a year in ninth grade of the higher secon- naires).

dary school. Assessment by oral interviews.
Qualitative presentation of results.

Nyssen (1996) Which factors improve girls’ Comprehensive school classes in the state oResults are mainly in-  Different treatment measures (gender
confidence, (professional) in- Nordrhein-Westphalen. Longitudinal observaterpreted in favour for composition of groups, different teach-
terest and performance in se- tion (questionnaires, interviews, video as-  single gender educationers and instruction methods) are used
lected subjects (with a focus orsessment) of 109 students (50 girls, 59 boys)especially as concerns simultaneously. Especially, instruction

practicalscience classg® in six groups (2 all girls’ groups taught by  girls’ performance). of different groups by different teach-
What difference does single female teacher, 2 all boys’ groups and 2 co- ers reduces comparability of group
gender education make? educational groups taught by male teacher, outcomes.

observed in 8 grade (1991/92) and if"7 Selection to groups.

grade (1993/94). Qualitative presentation of

results.
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Volmerget al.
(1996)

Which factors improve girls’
interest and participation in

Observation (oral interviews) of five computeMixed findings; intro-
classes in two high schoolgymnasiurin duction of all girls’

computer science? What is theBremen during 1989/90-1991/92: 3 female computer classes in-

role of coeducation?

single-gender classes (first year: 13 girls in creased (initial) partici-
11" grade followed until 18grade; second  pation of girls in this
year: 11 girls in 11 grade, observed until T2 subject

grade, third year 15 girls in Trade, ob-

served until 12 grade) and 2 mixed classes

(10 and 14 students). Qualitative presentation

of results.

Comparability of different groups is
not assured (taught by different teach-
ers; different contents of lessons).
Girls anticipateexpectedutcomes of
the intervention study and adjust be-
haviour.

Type 2: non—experimental

aluation studies*

Rost and Pru-
isken (2000)

What is the impact of single
gender education on psycho-
logical and social outcomes
(including students’ self-
assessment imathematics
and biology) when similar
students in single and mixed

Questionnaire-based assessment of performNo significant impact
ance in Catholic private higher secondary of the regime.
schools in 1997: 649 fifth and sixth graders in

three single and mixed gender schools (161

girls in an all girls’ school, 243 girls in single

gender classes in two mixed gender schools,

154 girls in mixed gender classes in the two

gender classes are compared?mixed gender schools, 91 boys in mixed gen-

der classes in the two mixed gender schools).
Evaluated by comparison of mean outcomes.

Effect is only identified for the very
specific (selective) group of Catholic
private school students.

Selection into different school types
(singlevs.mixed gender).

Hauller and
Hoffmann
(2002, 1998,
1990) and
Hoffmannet
al. (1997)

Which factors (curricular
changes, teacher behaviour,
class size and single gendsst
coeducation) improve girls’
interest, self-concept and
achievement iscience(phys-
ics) classes?

Sample of 150 girls and 139 boys in 12 ex- Positive impact of sin-
perimental classes from six schools and tauglie gender education
by six different teachers, 103 girls and 64  especially on girls’
boys in 7 control classes from two schools amiitcomes.

taught by six different teachers. All students

are seventh graders in the higher level secon-

dary school Gymnasiunin the state of

Schleswig-Holstein in 1992/93. Assessment

by several standardized written tests and ques-

tionnaires. (Regression adjusted) group differ-

ences (and differences-in-differences) are

calculated.

Treatment and control groups are lo-
cated at different schools.

No extensive information on selection
into different groups.

Regression analysis in Hoffmaenhal.
(1997) may suffer from endogeneity of
some of the regressormes.§.self-
concept).
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Type 3: natural experiments

Baumert How does girls’ performance Based on a representative survey of GermarEvidence for selection Natural experiment is not really used to
(1992) and interest imathematics seventh graders in 1968/1969 including staninto the differently or-  evaluate the causal effect of coeducation (no
(and other subjects) differ be- dardized German, English and mathematics ganized school types in difference-in-difference approach; no be-
tween coexisting mixed and  outcomes: Girls and boys in mixed and singleegions where both fore-after-comparisons).
single gender education gender schools (each of the four groups in- types coexist.
schools? cludes 2,100-2,900 observations). CompareBoth genders perform
seventh graders in single gender and mixed significantly better in
higher secondary schools in the time of a re-mathematics in single
gime switch in the organizational school typegender schools than in
through analysis of variance. coeducational schools.
Girls’ interest in
mathematics decreases
notably in seventh
grade in mixed gender
classes.

Type 4:social experiments

Kessels  Are girls more motivated and Core Sample: 270 compehensive school stuPositive impact of sin- No information is given on background
(2002) self-confident if they are taughtdents (eighth graders) from four schools in gle gender education oncharacteristics of the different groups. There
in single gendescience(phys- Berlin (87 girls and 62 boys in coeducational girls’ motivation and seems to be significant sample attrition.
ics) classes? classes; 56 girls and 65 boys in single gendeself-confidence.
classes). Random assignment into single gen-
der and mixed groups. Each participating
teacher instructs at least one single gender and
one coeducational class. Assessment of socio-
demographic variables and outcomes by stan-
dardized questionnaires, evaluated by analysis
of variance.

Note: * The four categorized types of studies are: IJjatation studies which do not solve the evaluapaoblem, 2) non-experimental evaluation studias co
trolling for background characteristics, 3) natweaperiments implying exogenous policy changes 4nsocial experiments where students are randosily a
signed to treatment and control groups.
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