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Abstract

Background: A curriculum was planned using modern concepts based on the “old” principles to test if such an edu-
cational intervention provided pupils with good mental health and a solid basis for good reading and writing skills,
as well as generated a positive attitude to learn. These “old” principles were based on previous knowledge derived
from school psychiatry (which in Sweden was a branch of child and adolescent psychiatry 1915-1970), educational
psychology and the educational approach from the differentiating Swedish School system of 1946-1970 (itself based
on the principles of curative education “Heilpddagogie’, which was later renamed mental health care).

Methods: All six available schools in the small Swedish city of Savsjo participated in the study. In these six schools
there were eight preschool classes that included every 6-year old child living in the city. In total there were 184 fami-
lies with 186 children (including 2 pairs of twins) who belonged to these preschool classes and were invited to take
part in the study. One family moved just before school-start and 8 decided not to participate, thus 177 children (84
boys and 93 girls, aged 5.6-6.6 years) entered the study. The preschool classes were randomized into an experimen-
tal group with four preschool classes and a comparison group with four preschool classes. The experimental group
followed a teaching program from the start of the preschool year until the end of grade 3 that was tailored to each
student’s individual capacity based on the concepts of school maturation and curative education used in the Swedish
schools during the period 1946-1970. The comparison group followed today’s average Swedish school curriculum.
The project was planned as an intervention study covering the preschool year and the first 3 years of elementary
school, which was to form a basis for a follow-up when the pupils had left senior high, the 12th year in Swedish public
school. The outcome and the achievements were measured at end of grade 3 using standardized tests on reading,
writing and mathematical skills. Behavior was assessed at school start and at end of grade 3 using the Child Behavior
Check List (CBCL-scales) in addition to a questionnaire on Attention Deficit Hyperactivity Disorder (AD/HD) with crite-
ria from DSM-IV. The children made a self-evaluation of their attitude towards learning.

Results: At the end of school year 3, the children in the experimental group had an improved reading capacity
(p=0.002, effect size(es) =4.35) and reading comprehension (p=0.03, es=0.04). They evaluated their own reading
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(p=0.02, es=10.23), writing (p =0.007, es=0.35) and mathematical skills (p =0.003, es =0.48) as going "very wel
when compared to comparison group. Differences regarding intelligence quotas between the groups at the start of
school had disappeared by the end of grade 3. No differences referring to CBCL were found at end of grade 3. One
child in the comparison group fulfilled criteria for AD/HD, according to parents and teachers.

|u

Conclusions: The alternative curriculum covering the preschool year through the first 3 years of elementary school
based on the old principles from curative education ("Heilpddagogie”), educational psychology and school psychiatry
gave the children in the experimental group a better reading capacity and reading comprehension.

Trial registration The study started in 1998. The data were collected longitudinally and prospectively but have not been
analyzed until now, with the children having left senior high. A retrospective registration in the ISRCTN is pending.

Keywords: Childhood intervention, School mental health, primary prevention program, School start, Long-term

Introduction

The Sdvsjo project’s theoretical and empirical back-
ground and design have been described previously
in Swedish [1, 2] and are summarized as follows: A
resumed interest in Sweden for Dyslexia made 1997
“the year of Dyslexia’, a time when special promotions
were made to give children and adolescents suffering
from dyslexia better support in school. The Swedish
Disability Ombudsman designated the city of Sévsjo
as one of Sweden’s pilot communities for the establish-
ment of better help for children and youth with hidden
disabilities, i.e. learning disabilities, slow learning, dys-
lexia, and dyscalculia [1].

Aim of the study

Due to a joint interest from the Savsjo (English spell-
ing = Savsjo) city council, the city’s school authorities
and researchers in special education and child and ado-
lescent psychiatry, the project planned to determine if
during preschool through the first 3 years of elemen-
tary school an alternative curriculum (based on the old
principles of curative education (“Heilpadagogie”), edu-
cational psychology and school psychiatry previously
used in the Swedish Public School) could:

+ Improve the students’ cognition, linguistic aware-
ness and social competence.

+ Lay foundations for good reading and writing skills.

+ Create a positive attitude towards learning and a
good collaboration with other students and teach-
ers, in order for each student to be integrated/
included in the social community of the class and
share the class” common level of knowledge and be
part of the “knowledge community” in the class to
avoid exclusion.

+ Result in better school achievements for all school
children through the end of senior high.

Theoretical and empirical background

Based on previous knowledge of school psychiatry (which
in Sweden was a branch of child and adolescent psychia-
try 1915-1970), and the educational approach of the dif-
ferentiating Swedish School system during the period
1946-1970 (based on the principles of curative education
and educational psychology), an alternative curriculum
was planned using modern concepts of the principles
recommended by the Swedish Education Commission in
1946 [3]. These principles included school maturity test-
ing (the Swedish concept for school-readiness)—in order
to emphasize the concept of school-readiness—the value
of small groups and individualized teaching in class, and
the need for children with slow learning to be taught by
teachers trained in special education.

School psychiatry was developed as a branch of the
expanding Swedish child and adolescent psychiatry. In
1915, the very first outpatient unit for child and ado-
lescent psychiatry in Sweden opened in the Stockholm
public school system to support children with learning
difficulties. A special interest in the area of school psy-
chiatry existed between 1915 and 1970. The focus was
to establish an integrated approach to pupils’ mental
health and their school achievements. These pioneering
Swedish school psychiatrists observed that children with
learning problems of different kinds usually displayed
mental problems and behavioral symptoms in class if the
teaching was not adapted to their learning capacity and/
or their specific learning problems. Children with slow
learning abilities, “slow learners’, (IQ=70-90), which
until 1973 was considered mental retardation) showed
restlessness, impulsivity and a difficulty concentrating in
such situations [4—6].

During this period of time, in both Swedish Child and
Adolescent Psychiatry and Swedish Education, the con-
cept of curative education (“Heilpadagogie”) [7, 8] was
very important. Until the 1950s, curative education was
one of the main clinical paradigms in Swedish Child
and Adolescent Psychiatry to assess and treat children
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with mental retardation, behavioral disturbances and
school problems. In the early 1950s, the terminology
was changed from “curative education” to “mental health
care” and “school mental health care”.

The principles of curative education were used by child
and adolescent psychiatrists to assess the child’s overall
physical and mental state, including development and
his/her strengths and difficulties, as accurately as possible
in order to support his/her strengths and minimize his/
her difficulties as efficiently as possible.

In the school system, the teachers used the principles
in a similar way to assess the pupils’ strengths and diffi-
culties with regard to behavior and learning in order to
individualize teaching and treatment in the classroom
with special consideration to his/her strengths and diffi-
culties. IQ-tests and tests to assess reading and writing
skills, as well as mathematical skills, were developed for
teachers to use, and educational tools were developed to
facilitate teaching.

Textbooks based on the principles of curative educa-
tion and school mental health were published [9-13]
to train teachers, psychologists and child and adoles-
cent psychiatrists. Torsten Ramer, one of the pioneering
Swedish school psychiatrists presented the use of these
principles in a more comprehensive way in order to pre-
vent mental problems among school children [14].

Pioneering research in school psychiatry was per-
formed. At the Mellansjé School-home, which was man-
aged from 1928 to 1956 by Alice Hellstrom (a teacher,
MD and pioneer of child- and adolescent psychiatry), an
approach based on curative education was used to sup-
port psychopathic children and children who had failed
at regular school. Some of the children who came to
the treatment-home were extremely hyperactive. Karin
Koch, one of the teachers, used a special program for
this group. In 1941 she wrote about the “Practical Class”
[6]: “The practical class comprises nine children char-
acterized by extreme motor restlessness. They have an
IQ of 89-134 and are aged between 11 and 13 years.
The Practical Class is an experiment, and it was started
because these children used to disturb the work of the
quieter children. There was also a desire to see if another
method of work would stimulate restless children who
were tired of school to do some kind of work—any kind.
Then perhaps they could continue once they had grown
accustomed to the “work swing to do more orderly
schoolwork” The schooldays were based on shorter les-
sons, and regular teaching was individualized and given
parallel to other activities, so-called “practical work”.

She described the outcome as follows: “The children
have become calmer, less talkative, more ambitious and
more friendly with one another” In 1946, Torsten Ramer
[5] presented his thesis “The Prognosis of the Mentally
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Retarded” focusing on the school outcome of “slow learn-
ers’, i.e. children with IQ 70-90. Also, in 1950, Bertil
Hallgren [15] published his thesis “Specific Dyslexia
(“Congenital Word-Blindness”): A Clinical and Genetic
Study” showing that approx. 5% of children with dyslexia
had “Specific Dyslexia” with a hereditary origin.

Swedish researchers and clinicians in child and ado-
lescent psychiatry, psychology and education paid con-
siderable attention to the normal and great variation in
growth, especially with respect to “learning age” in rela-
tion to the “chronological age” in average children, and
how this can change over time and influence teaching.
The concepts of growth, maturation and development
are used here, as growth and maturation reflect mainly
“nature” in the nature-nurture concepts while develop-
ment includes “nurture”.

Based on the findings by Honzik, Macfarlane et al. [16],
which show that IQ may increase during growth by an
average of 15 IQ points, Malmquist [17] discussed the
challenges for teachers following the findings that “learn-
ing age” (mental age) in average children at the chrono-
logical age of 12 years may vary from 9 to 18 years.

Husén [18] referred to Willard C. Olson’s studies on
“Child Development” [19] in showing how reading capac-
ity and IQ can change over time. He referred specifically
to Olson’s finding of late maturing children who “surprise
us with their later achievements” commenting that “their
fate lies in the hands of caring parents and teacher who
have kept the way open” In 1965, Bengt-Olov Ljung, one
of Husén’s Ph.D. students, presented his thesis on “The
adolescent spurt in mental growth” [20]. These previous
findings were recently supported by Ramsden et al. [21]
in their findings that “Verbal and non-verbal intelligence
changes in the teenage brain”

Growth and maturation, “nature’, reflect the child’s
capacity to change over time based on his/her genes and
constitution while development, “nurture’] reflects effects
of care and treatment. Husén and Tuijnman [22] found in
a longitudinal study of a male Swedish cohort that “formal
schooling is enhancing the intellectual capital of a nation”
This can illustrate the complex interaction between nature
and nurture when discussing the effects of education.

School psychiatric teams were set up in the regular
schools to assess children and to cooperate with and guide
teachers in their activities when dealing with children in
need of special support. In the larger cities these teams
included a school psychiatrist, a school psychologist, a
social worker and a special pedagogue. They worked with
the following pupils:

+ Children with specific learning difficulties ie. dys-
lexia, dyscalculia.
+ Children with MR, IQ <70.
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+ Slow learners, i.e. children with IQ 70-90.

+ Children with slow maturation.

» Talented children.

+ “Original” children (including some children with
high functioning autism spectrum disorders).

+ Children with behavior disturbances of other rea-
sons.

The Swedish school system, as based on differentia-
tion from IQ-levels, was used 1946-1970. It was there-
after heavily criticized, and from 1970 it was replaced by
a public school based on the concept of inclusion. Four
of the more experienced professors in psychology and
education wrote a pamphlet in 1959 [18] discussing the
negative effects of the differentiation of pupils in prepara-
tion for change. However, in Husén’s chapter [18] there is
an interesting discussion on teaching using “differentia-
tion within the class” This gives an opportunity to have
different teaching groups within the same class in order
to support weak pupils and avoid exclusion. This concept
of “differentiation within the class” was used by us in this
project.

Methods

The design of the study

The study was designed as a randomized controlled
intervention study (a cluster-randomized trial) with an
experimental group and a comparison group. The inter-
vention covered 4 years from the start of the preschool
class until the end of grade 3 in elementary school. From
grade 4 it was planned to form the basis for a follow-up
at the end of senior high (the 12th grade in the Swedish
school system).

Sdvsjo (Savsjo) is a small city with a city center, the
main town, and surrounding rural areas (three smaller
suburbs). When the project started there were 10 986
inhabitants living in the city. The city population had
an age distribution similar to the local county area
(Jonkoping County) and to Sweden as a whole. Among
the families and children entering the project, 97% of the
children, 92% of the mothers and 94% of the fathers were
born in Sweden.

School setting and randomization

When the project started, children living in a geographi-
cal area belonged to a specific public school district with
preschool and elementary classes. The children started in
their preschool class and continued in the same school
with the same school mates until grade 9. In senior high
they went on to programs according to their interests
and future plans. In Sévsjo when the project started there
were six different school districts (six different munici-
pal schools with eight preschool classes and grades 1-3).
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Three of the schools were located in the main town and
the others in three smaller suburbs.

Since the children in each geographical area belonged
to their own school district, they were placed by the
school authority in the school and the class to which they
belonged. Due to these circumstances the clustering was
given through the students’ residential area and school
affiliation. By lot, one school in one of the suburbs and
two schools in the main town (with four individual pre-
school classes) become “experimental schools” to test
the alternative curriculum, while the other three (also
with four individual preschool classes) were the “com-
parison schools” Both in the experimental group and in
the comparison group there were 4 individual classes
with approximately 24 pupils in each class. In the main
town, mixed-age classes had been introduced earlier. In
a leaflet to parents, the local school authority claimed
that mixed-age classes had organizational benefits, such
as: only half of the children are new each year, classes are
uniform; there is more similarity and more community
within the work unit; there are several group lessons and
an increased adult density. Furthermore, with children
teaching each other, they take greater responsibility for
their own learning, thus each student can work at his/
her own pace and according to his/her own situation. By
lot, almost half of the children in the experimental classes
came to mixed-classes when starting grade 1. They were
to spend their first 6 years in school in mixed-age classes.

The free school choice introduced in Sweden in the
1990s means that parents and students can themselves
choose the school the pupil should attend. The free
school choice had not been put into use in Sévsjo when
the study was conducted. Had this been the case, the
investigation could not have been carried out in this way
because the current selection procedure could not have
been used and most probably the students may have
changed school and class over the period of the study.

Subjects

184 families with 186 6-year old children (including 2
pairs of twins, two girls in one of the intervention classes
and 2 boys in one of the comparison classes) started pre-
school in August 1998. They were invited to take part
in the study. One family moved just before school-start
and 8 decided not to participate, which is why only 177
children entered the study. Their mean age was 6.2 years
(range 5.6-6.6 years). 92 children (44 boys and 48 girls)
entered the experimental classes and 85 children (40 boys
and 45 girls) entered the comparison classes. A com-
parison between the groups was made by addressing the
children’s birth months over the year they were born. No
statistically significant difference was found.
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Over the four school years, 7 children in the experi-
mental group (including the pair of twins), and 13 chil-
dren in the comparison group, moved away from the city.
In total, 19.3% of the children moved away from the com-
munity. 85 children (40 boys and 45 girls) in the experi-
mental group and 73 children (31 boys and 42 girls) in
the comparison group still lived in the city at end of grade
3 (spring 2002) and had taken part in the project.

Data on the fathers” education and occupation (given
voluntarily in 1999 and 2002) showed that seven (all
belonging to the experimental groups but living in three
different geographical areas with their children in three
different classes), had a university degree, seven were
entrepreneurs, twenty-four had vocational training with
at least 3 years of after upper secondary school study,
one hundred and five had completed upper secondary
school and the remaining thirty four had minor training
according to the “skill levels” provided by SSYK-96 [23].
SSYK-96 (Standard for svensk yrkesklassificering (Statis-
tiska centralbyran, 2001) was based on ISCO-88 [24], The
International Standard Classification of Occupations. No
statistically significant difference was found.

Principles of the educational intervention

Within the frame of this project, an alternative curricu-
lum was set up that integrated the preschool year with
the first three school years of elementary school. The
basic idea was to use “differentiation within the class” to
allow individual teaching and give each pupil the same
chances for social participation, i.e. to be integrated/
included in the class’ “social community” and to share the
same level of average knowledge, i.e. to be part of “knowl-
edge community” of the class to avoid exclusion.

One of the preschool teachers followed the class to
elementary school as a coordinator in order to facilitate
the children’s social function in the class, handle indi-
vidual teaching and, if necessary, give opportunities to
divide the class into teaching groups. The focus of the
educational activities in the preschool year was regular
school preparatory elements and providing social sup-
port to function in groups. The children’s linguistic
awareness was a key interest for the intervention. At the
start of the preschool year, a screening with a language
test was performed. The results showed a great variation
of language competence among the children and every
4th child failed to reach the expected average language
competence for “children starting the preschool year”. For
the experimental group, the findings from the language
screening were used for individual training of language
and concepts.

A logbook was set up (see Appendix) to ensure that
each child each day in a playful way took part in the edu-
cational activities and had social support if needed. The
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project, the preschool activities and the curriculum have
been well described in Swedish [1, 2].

The principles behind the educational intervention
used can be summarized as follows:

+ There was a high level of educational stimulation in
the pre-school class, in order to prepare all students
for the first school year. A work plan was drawn up
with the topics “Ethics and Morals’, “Mathematics’,
“Music’; “Nature Orientation “, “Moving and Sport’,
“Social Science “, “Creative Subjects” and “Swedish”;

+ Alog book was set up for preschool year I to be used
to ensure that each pupil, individual or in groups, was
every day stimulated according to the work plan. See
Appendix.

+ There was a great emphasis on linguistic awareness,
reading and writing. A language test was performed
at the start of the preschool class to screen for lan-
guage skills and deficits. The topic “Swedish” in the
work plan was divided into the following steps: lan-
guage games, books, speech, writing, and drama and
computer management. “Language games” meant
dealing with rhymes, chants, sentences, syllables, syn-
thesis/segmentation, compound words, classification,
articulation, comparison of word length and absurdi-
ties/riddles.

o There was a great emphasis on socio-emotional
aspects in preschool in order to lay the foundations
for a positive attitude towards learning and collabora-
tion with other students and teachers. This part of the
work plan was subtitled “Ethics and Morals’, which
was designed to teach students to show respect and
understanding for others, be honest and tell the truth,
treat others as you want to be treated, emphasize the
equal value of individuals, understand what is right
and wrong and distinguish between mine and yours.

+ The planning of learning activities was made with
awareness of each student’s maturity level in order to
avoid experiences of stress and/or failure by the stu-
dent. For a long time, the concept of “global” maturity
has been used in Sweden in relation to child develop-
ment to indicate the difference between mental age
and chronological age as measured by IQ-tests with
respect to children’s normal growth and their school
achievements. Swedish parents are familiar with this
concept of “maturity” To measure maturity the par-
ents assessed their children on two items [25] as fol-
lows: In the first question, parents compared their
child’s level of maturity to an average child of the
same age on a 5-point likert scale (1 =very mature,
2=somewhat mature, 3=average, 4=somewhat
immature and 5=very immature). In the second
item, parents estimated their child’s perceived age,
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independently of chronological age. From grade 1,
the learning process was to be monitored by observa-
tion and periodic testing. The results were to be used
for groupings in classes and those who were found
weakest at the last measurement were to receive the
most attention.

+ From school start, the functional assessments of
the students’ development in the areas of behavior
and cognition were to be followed by IQ-tests, the
monitoring of reading and mathematical skills using
standardized tests, and questionnaires to parents, the
teacher and students.

«+ The overlapping of teachers in the pre-school class and
in school was planned: one pre-school class teacher
should follow the students during their three school
years, and the schoolteachers (who received the pupils
in grade 1) should do part of the pre-school class
teaching. This meant a slightly increased staffing ratio.

+ Increased didactic continuity between pre-school
class and school class was planned.

+ It was decided that enhanced teacher resources
should exist, as the experimental classes together had
three coordinators sharing two full-time positions.

+ The teaching of mathematic content was planned to
be postponed until the students had reached a cer-
tain linguistic and conceptual maturity.

+ It was determined that teachers should have access to
child psychiatric counseling, which meant confirma-
tions of teachers’ observations and assessments, but
also a greater understanding and changing perspec-
tives on student behavior.

Training of teachers and classroom work

All teachers in the city’s preschools and grades 1-3
classes, irrespective of responsibility for experimental or
comparison groups, had the same basic training about
the project and the aims. Joint lectures were given in
relevant fields of knowledge such as neuropsychology,
the relationship between education and health, the con-
cepts of reading and writing difficulties and problems
with learning mathematics. Olof Magne [12] and Ewe
Malmquist [13], two senior researchers and experts in
dyscalculia and dyslexia were part of the faculty lectur-
ing for the teachers. The teachers in the experimental
group were to have continuous support over the 4 years
from a child and adolescent psychiatrist to discuss how to
solve problems referring to pupils’ behavior, home situ-
ation and learning problems. The child and adolescent
psychiatrist worked according to the “old knowledge”
from Swedish school psychiatry, which in many aspects
is a much broader concept compared to today’s current
understanding of “child neuropsychiatry”
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The project in the experimental classes was to be guided
and led parallel to the regular organization. The individual
school had to concretize the activities as an extra mis-
sion. Regular staff was to carry out the project, and extra
resources were provided in the form of preschool teacher
“coordinators” who followed their pupils during the first
years of elementary school. The coordinators were to be
responsible for the project at the school. By coordinators
following the students throughout the project, the knowl-
edge of each student and the project’s progress could be
recorded. When not working on their administrative duties,
coordinators were to assist in the classes both with teach-
ing and social activities. In addition to basic staffing, which
included one teacher per class and the coordinator, pre-
school teachers, special education teachers, other teachers,
as well as assistants and leisure-time teachers were to be
involved. The in-depth knowledge of the students that was
gathered covered both the experimental classes and the
comparison classes but was only to be used for the planning
of teaching and social activities in the experimental classes.
The staffs in these classes were to have access to child psy-
chiatric advice throughout the project. If needed, the experi-
mental classes could be divided into smaller groups and
individual teaching could be given.

The teaching principles of the project

The project was to use a modern concept of the Swedish
teaching principles from the period 1946-1970. Based
on previous knowledge of Swedish education and school
mental health, and knowledge of the considerable vari-
ation in learning age with relation to chronological age,
these principles can be summarized as follows:

To support
Pupils’ creativity, language and speech competence and
social competence.

To accept
Each pupil’s individual level of maturation/developmen-
tal level and behavior.

To introduce alternative curricula for
Talented children, children with school-immaturity, slow
learning capacity, mental retardation, etc.

To introduce special training for teachers
In order to know how to teach children with “problems”.

To use screening and monitoring of skills

Screen for intellectual skill, language, reading, spelling,
maths, maturity, behavior, health at preschool start, the
“School-maturity test” and monitor achievements over
the school years.
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The measures

At preschool start, parents filled in a questionnaire con-
cerning their opinions of their children’s maturation [25],
behavior and reaction when he/she was sad, afraid, anx-
ious, irritated, etc. Based on this information, the teach-
ers in the experimental group should be able to adapt
individually to each child’s level of maturation and not
misinterpret the children’s behavior, especially boys who
react with restlessness and aggressive behavior when sad
or disappointed.

At school-start, all children were tested using the same
tests. An IQ-test (the SPIQ-test) [26] was performed and
administered in the class-room, making it possible to
test all children at the same session. The Umesol-test—
“Listen to the words” [27] was used to assess language
competence and phonological awareness.

When the project ran, no modern standardized Swed-
ish test existed to measure skills in mathematics in the
lower grades. However, Olof Magne [12] (one of the
Swedish professors in education with a special interest
in special educational needs in mathematics) was a con-
sultant for the project. His book “Den nya specialpeda-
gogiken i matematik—En utmaning i laroplanstankande”
[28] was used in the planning of teaching mathematics.
One of the teachers in the project was undergoing train-
ing in special education at Malmoé Hogskola with Magne
as supervisor. She developed a test for the study [29],
based on the included Sévsjo children, as part of her
examination as a special pedagogue. This test was used to
compare mathematical skills between the groups.

During the three first years in elementary school, the
children’s reading capacity was monitored using Lésked-
jor [30], Lindahl’s Hoglasningsprov H4 [31]. At end of
grade 3, DLS [32, 33] was used.

At end of grade three, the children themselves made
self-reports of their school satisfaction, i.e. their attitudes
towards learning and collaboration with other pupils. A
self-report questionnaire with 21 items on skills/desire
for school work and social adjustment/competence using
a Likert scale in the form of pictograms with 5-steps was
developed for the project and used for the self-evalua-
tion at end of grade 3. In this way, the children reported
their confidence in reading, writing, etc., using the Likert
scale’s five steps. For each item “goes very well” was the
fifth step, the maximum.

The Child Behavior Checklist (CBCL) by Thomas
Achenbach [34, 35] was used. Parents (parent rating
scales) and teachers (teacher rating scales) filled in the
questionnaires at school-start and at end of grade 3.
When comparing parents’ and teachers’ questionnaires at
the end of grade 3, it was found that parents’ and teach-
ers’ assessments were quite comparable except in two of
the comparison groups. In these two comparison groups,
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the parents assessed their children as having more inter-
nalizing and externalizing symptoms compared to the
teachers’ assessments.

At school-start and at the end of grade 3, parents and
teachers filled in a questionnaire [36] on AD/HD using
the criteria of DSM-IV in yes/no-alternatives.

Figure 1 the design of the intervention.

Statistical analysis

The data analysis has been conducted using the statisti-
cal software program Stata. All data was computerized
and the programs Stata 15 software [37] and SAS/STAT
® software (Version 9.4, SAS Institute Inc) [38] were
used for calculations. Descriptive statistics were used.
However, in order to test if the interventions did per se
improve the children’s reading achievements and overall
satisfaction, regression analyses were performed. Details
of the statistical analyses used are given at the end of each
table.

Multilevel analysis was not used here due to a small
sample. In addition to data on IQ-values, no true pre-
intervention information was available to measure the
effect of the intervention using pre- and post intervention
data. There were a few single children who could read at
school-start, but there were no differences between the
groups when it came to language competence and pho-
nological awareness at school-start. Because of this, the
great variation of normal development in children start-
ing school and the intervention’s aim to support and
monitor language awareness and reading and writing
skills, it seems reasonable to measure the outcome as
done by comparing the groups at the start and at the end
of consecutive school years.

Ethical vetting and permissions

Ethical permission for the project, and its continuation
until the pupils left senior high, was given by the Ethical
Committees of Linkoping’s University and the Karolin-
ska Institutet, Dnr: 99-141 and by the Regional Ethical
Review Board in Stockholm, 2013/1062-32.

Results

Language competence and phonological awareness

at school-start (age 7 years)

The overall correlation quotient between SPIQ and
UMESOL was 0.16. There were no statistically signifi-
cant differences regarding UMESOL or SPIQ between
the intervention group and comparison group when
controlling for age and gender (see Table 1). However, at
school start there was a difference in 1Q, experimental
group < comparison group, p=0.006, while no difference
was found at end of grade 3.
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1. Start of preschool and the preschool Year

At age 6, 177 of the 186 preschoolers living in the city entered the project. One family moved before
school start and 8 families did not want to take part in the study. The preschool classes were
randomized either into normal or new curriculum for the coming four school years

. During the first semester, a language test was performed
1L During the second semester, parents filled in questionnaires on: maturity, behavior and
interests, on ADHD according to DSM-IV and the CBCL-P. Teachers filled in: CBCL-
T and the auestionnaire on ADHD according to DSM-IV.

85 children (40 boys and
45 girls) followed the
normal curriculum
during the preschool year
and the first 3 years in
elementary school

92 children (44 boys and 48 girls) followed the new curriculum including during the
preschool year:

Individual language support was given if the child was lagging behind.

Each day, monitored by a “log-book”, individual and group activities were recorded,
including play activities, to support creativity, motoric skills, cognitive abilities, social and
emotional skills.

2. Grade 1, elementary school

A test for mathematical ability

All children : SPIQ, an IQ-test, Language-screening according to the Umesol for school starters - Lyssna pa orden

Normal school /

curriculum

2
%eteacher and a coordinator (part time worker) in each group, individualized teaching

Special emphasis on language, reading and writing skills and social competence. Teaching in

according torsonality, behavior, cognitive capacity, mental age.

mathematics postponed.

3. Second and third grade

A 4
Y Continuing according to above with one teacher and the coordinator. Successively adjusting to
Normal school the normal curriculum. Repeated monitoring of reading skills by reading tests (Laskedjor,
curriculum Lindahls’ Hoglasningsprov), special support if lagging behind. Special emphasis to support
social competence. Individual teaching if necessary

4. End of grade 3.

85 children (40 boys and 45 girls), 92.4% of the experimental group and 73 children (31 boys and 42 girls), 85.9% of the
comparison group participated over the four years.

All children:

Parents: questionnaires on maturity, behavior and interests, on AD/HD according to DSM-IV and CBCL-P.

Teachers : CBCL-T and on AD/HD according to DSM-IV

Fig. 1 The School-project—overview of design, data collection, educational and preventive measures until end of grade 3
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Table 1 Baseline measures: Umesol and SPIQ at the beginning of the school start
SPIQ Umesol
Score Stanine Score Stanine
M (SD) Min-max (n) M (SD) Min-max (n) M (SD) Min-max (n) M (SD) Min-max (n)
Experimental group
Boys 19.5(2.7) 12-25 (43) 36(1.6) 1-6 (43) 20.6 (4.9) 10-25 (44) 6.0 (2.0) 2-8 (44)
Girls 19.8 (2.6) 13-25 (48) 3.8(1.7) 1-6 (48) 23.1(34) 4-25 (47) 6.7 (1.4) 1-8 (47)
Total 19.6 (2.7) 12-25(91) 3.7(1.6) 1-6 (91) 219 (44) 4-25(91) 6.4(1.7) 1-8(91)
Comparison group
Boys 212(2.8) 13-28(33) 45 (14) 1-6 (33) 2134.7) 4-25(32) 5.7(1.8) 1-8(32)
Girls 20.7 (3.7) 8-27 (44) 43(1.6) 1-6 (44) 21.3(4.5) 9-25 (44) 6.0 (1.7) 2-8 (44)
Total 209 (33) 8-28(77) 44(1.6) 1-6 (77) 21.0(4.6) 4-25 (76) 59(1.7) 1-8(76)

Differences were evaluated with a linear regression, total score was the dependent variable and covariables were age and gender. The only significant difference was

1Q (experimental group < comparison group, p =0.006)

Capacity to read at the end of grade 1 and at end of grade 3
The capacity to read was monitored over the first three
grades. Differences were found at the start of grade 2,
using “Léskedjor’, where the intervention group per-
formed better on word chains while the comparison
group performed better in spelling. These differences had
disappeared at start of grade 3.

At end of grade 1, boys and girls in the experimental
groups had better reading achievements according to Lin-
dahl's hoglasningsprov, a difference that increased every
year until end of grade 3. Separate regression analyses were
performed for each test, where the test result was modeled
as a function of experimental/comparison schools (p value),
sex, age and IQ (the mean of the two individual SPIQ-values
from each pupil). Repeated measurement with ANOVA
using all 5 individual measurements according to the Lin-
dahl’s hoglasningsprov showed significant differences, as the
intervention group performed better than the comparison
group (p=0.002, es=4.35). See Table 2.

At end of grade 3, the experimental classes had bet-
ter reading comprehension according to the DLS-test
(p=0.03, es=0.04). No differences were found with ref-
erence to mathematical skills. See Table 2.

Self-evaluation of skills and adjustment at the end of grade 3
A self-report questionnaire, utilizing a Likert scale with 21
questions on skills/desire for school work and social adjust-
ment/competence, was used. The children evaluated their
own skills ie. reported their confidence in reading, writing,
etc.,, using the Likert scale’s five steps. For each item, “goes very
well” was the fifth step, the maximum. Ordered logit estima-
tion was performed for each question to control for the chil-
dren’s sex. The p-values reported refer to the comparisons

between the experimental and comparison schools when
the whole Likert-scale was used in the analyses to control for
sex. Significant differences were found for the following items
(experimental group>comparison group): “To read goes very
well” (p=0.02, es=0.23); “To write goes very well” (p=0.007,
es=0.35); “To do mathematics goes very well” (p=0.003,
es=048). The item “Seldom/never being teased” showed a
different outcome as the comparison group rated themselves
in favor of the experimental group (See Table 3).

Behavioral problems according to the Child Behavior
Checklist (CBCL)

Both parents and teachers filled in the CBCL at school-
start and at end of grade 3. The children in the com-
parison group showed more symptoms of anxiety and
depression (p=0.031) at school-start. At the end of grade
3, no differences were found (Table 4).

The intervention effect on reading capacity from grade 1
tograde 3

For 89 children in the experimental group (42 boys and
47 girls), and 74 children in the comparison group (31
boys and 43 girls), complete data existed for the Lindahl’s
Hoglasningsprov and for the whole test period from
grade 1 to grade 3, making it possible to test if the inter-
ventions had an effect on the children’s reading capacity.
At the end of grade 1 (Spring 1999), there were no statis-
tically significant differences regarding reading capacity
between the two groups when controlling for age and sex,
while at the end of grade 3 statistically significant differ-
ences (p<0.01) were found in favor of the children in the
intervention group (Table 5).
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Table 2 Reading capacity at the end of grade 1, grade 2 and grade 3. Mathematical capacity at end of grade 3
Test used Age Group
Experimental Comparison p-value
M (SD) Mean SD n Mean SD n
Laskedjor (school start grade 2)
Word chains (stanine) 83 52 2.1 84 44 1.9 74 0.004
Letter chains (stanine) 4.5 1.7 84 5.0 1.8 74 ns
Spelling (stanine) 45 16 84 5.1 20 74 0.04
Léskedjor (school start grade 3)
Word chains (stanine) 93 3.7 16 26 45 19 29 ns
Letter chains (stanine) 48 1.8 26 53 19 24 ns
Spelling (stanine) 50 17 83 48 1.7 73 ns
Lindahls hégldsningsprov (correct no of words/min)
End of grade 1 79 464 19.2 89 41.5 184 78 0.02
School start grade 2 83 55.8 20.8 64 49.1 18.6 67 0.04
End of grade 2 89 76.8 17.6 62 65.1 199 60 0.000
School start grade 3 93 83.6 199 59 71.5 20.7 60 0.001
End of grade 3 9.9 914 18.7 84 825 19.5 74 0.002
DLS-test (end grade 3)
Correct sound 9.9 379 2.7 84 377 2.1 74 ns
Correct spelling 16.6 2.7 84 16.7 32 74 ns
Vocabulary 133 32 84 135 2.8 74 ns
Reading comprehension 14.5 30 84 144 2.2 74 0.03
Maths (end grade 3) 9.9 728 125 83 718 125 74 ns

Sweden has a two semester school year. It starts with the autumn term (Ht) and ends with the spring term. Differences were evaluated with a linear regression; test
score was the dependent variable and covariables were age, gender and IQ (the mean of the two individual SPIQ-values from each pupil). ANOVA using all 5 individual
measurements according to the Lindahl’s hdglasningsprov showed significant differences, experimental classes > comparison-classes (p=0.002)

Table 3 Self-evaluation of skills and adjustment at end
of grade 3

Item answered Experimental Comparison p-value

group (%) group (%)
Reading goes very well 57.1 389 0.02
To write goes very well 50.0 264 0.007
To do mathematics goes very well  56.0 347 0.003
Seldom/never being teased 66.7 80.6 0.02

Differences were evaluated with an ordered-logit estimation. Answers in a
Likert-scale were the dependent variables and p-values reflect adjustment for
sex

Discussion

The findings support the assumption that the curriculum
used, based on “old principles” and individualized teach-
ing, gave the pupils better reading and writing skills when
leaving the first 3 years of elementary school. They liked
mathematics and school activities better than those in
the comparison group, although they experienced teas-
ing more often than the comparison group. 1Q-differ-
ences that existed at school start had disappeared at end
of grade 3. No difference existed in relation to CBCL at

end of grade 3. One child in the comparison group ful-
filled criteria for AD/HD according to parents and teach-
ers. The results of the self-evaluation indicate that the
children in the experimental group felt part of the class’
“social community” and “knowledge community”.

How should the main results be explained? Based on
previous knowledge of when Sweden had a differenti-
ated school and active integrated school psychiatry, these
findings are not surprising. That IQ can change over time
(in average an incline with 15 IQ-points can be expected)
has been well documented both previously [16, 17, 19,
20] and in modern times [21]. That an individualized
teaching based on the child’s cognitive capacity is good
for the child is also well documented. It is most prob-
able that the ideas behind this school experiment “dif-
ferentiation within the class”, based on the concept of an
inclusive school that identified children with cognitive
problems and supported them individually, were good.
It is also probable that the information the parents gave
about their children’s global maturity and “strengths and
difficulties” was important for the teachers in their daily
work and helped them to not misinterpret pupils’ behav-
ior when the children were stressed.
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Table 4 Levels of CBCL-syndromes (parental assessments) at 7 and 10 years of age in experimental and comparison

schools
CBCL 7 years of age 10 years of age
Experimental group Comparison group p* Experimental group Comparison group p*
(n=70) (n=61) (n=72) (n=58)
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Syndromes of problems
Withdrawn 1.06 (1.09) 149 (1.1 ns 132(1.77) 1.02 (1.24) ns
Somatic complaints 0.66 (1.15) 0.74 (1.0 ns 0.96 (1.49) 81(1.07) ns
Anxious and depressed 1.49 (1.77) 27106 0.031 1.97 (2.43) 1.88 (2.46) ns
Social problems 0.74(1.13) 0.82 (1.4 ns 0.82(147) 0.64 (1.39) ns
Thought problems 007( 1) 0.07 (0.2 ns 1 (0.46) 0.07 (0.26) ns
Attention problems 6(1.47) 1.57 (20 ns 144 (1.93) 1.28 (2.09) ns
Delinquent behaviour 1.00 (1.33) 1.07 (1.3 ns 0.92 (1.34) 0.57 (0.82) ns
Aggressive behaviour 5.07 (4.61) 495 (4.1 ns 463 (4.74) 3.62 (3.86) ns
Grouping of syndromes
Internalising 320(3.27) 4.52 (4.48) 0.049 421 (4.56) 3.67 (3.70) ns
Externalising 6.07 (5.56) 6.01 (5.02) ns 5.54(5.67) 4.19 (4.33) ns
Total behaviour problem score 16.1 (10.87) 17.90 (12.04) ns 15.89(12.33) 13.59 (10.36) ns

p*: p-values correspond to t-tests

Table 5 Reading capacity at the end of grade 1
and grade 3. A regression analysis using the results
from the Lindahl’s Hoglasningsprov

Score grade 1 Score grade 3

M (SD) Min-max (n) M (SD) Min-max (n)

Experimental group

Boys 43.6(20.7) 6-102 (42) 88.6(19.9) 47-121(39)

Girls 489 (17.7) 17-86 (47) 93.9(17.3) 50-127 (45)

Total 464 (19.2) 6-102 (89) 91.4(18.7) 47-127 (84)
Comparison group

Boys 409 (18.9) 12-100 (33) 794 (21.0) 46-153 (31)

Girls 41.9(18.2) 10-108 (45) 84.8(18.2) 50-135 (43)

Total 415(184) 10-108 (78) 82.5(19.5) 46-153 (74)

At the end of grade 1 there were no statistically significant differences regarding
reading capacity between the index group and comparison group when
controlling for age and gender (p-value =n.s.). At the end of grade 3 there were
statistically significant differences (p <0.01) regarding the reading capacity
between the experimental and comparison group when controlling for age and
gender. Linear regression was used in Stata with the total score as a dependent
variable and the independent variables group (Experimental/Comparison), age
and gender

In the differentiating Swedish school, a special cur-
riculum was offered to children with slow learning
abilities (IQ=70-90), attention problems and weak
working memory, i.e. symptoms and problems that are
today called AD/HD. In the experimental classes, the
pupils’ problems with inattention and restless behavior
became very mild when targeted with educational strate-
gies, which may explain why the symptoms very seldom
became a functional impairment for them.

The strategy within the project was to deal with executive
weaknesses as “was done before” [6, 14]. This is very much
in line with Rosemary Tannock’s proposal “Reconceptual-
izing AD/HD” in 2001 [39]. She proposed that “New find-
ings suggest that AD/HD is a learning disorder rather than
a behavior disorder. Thus teaching strategies that target
cognitive weaknesses may be more effective than behavio-
ral management techniques in promoting academic suc-
cess for students with AD/HD”, This is also in line with the
knowledge from previous Swedish school-psychiatry [9, 10].
Although AD/HD existed in those days under the names of
Cerebral Damage and later MBD (minimal brain damage/
dysfunction), the children’s problems seldom became so
serious that teachers and parents could not manage them.
In the current project, both parents and teachers assessed
AD/HD-symptoms according to DSM-1V [36]. In the exper-
imental classes, no child fulfilled criteria for AD/HD at end
of grade 3 while only one child in the comparison classes
did, which supports Tannock’s recent proposal [39].

The tests used are all standardized Swedish tests. As
they are relatively unknown outside of Sweden, they are
commented on as follows: To monitor and test read-
ing capacity and achievements, the Umesol-test [27]—a
modern test measuring phonological awareness—and
three other tests, “Liskedjor” [30], the “Lindahl’s Hoglas-
ningsprov” [31] and the DLS-test [32, 33] were used in
the project. All three tests are standardized Swedish tests.
Lindahl’s test and the DLS (with the first version pre-
sented in 1945) were used in Swedish schools from 1940s
to 1970s, when there were special programs in Swedish
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schools to support pupils with reading and writing diffi-
culties and dyslexia. The interest to use them in Swedish
schools then disappeared for almost 20 years, but from
the mid-1990s they were introduced again.

In 2014, SBU, the Swedish Agency for Health Tech-
nology Assessment and Assessment of Social Services
presented the report: “Dyslexia in Children and Adoles-
cents-Tests and Interventions” [40]. Acceptable reliability
was found for the Umesol-test. Acceptable reliability and
validity were found for Laskedjor and the modern version
of DLS, while the Lindahl’s Hogldsningsprov was not fully
assessed, probably due to its “old age” For this project it
was used because it is well-known and provided an oppor-
tunity to compare reading skills among school-starters up
until the 1970s when it was widely used in Sweden.

The SPIQ- test [26] is a Swedish standardized 1Q-test
for schoolchildren administered for group-testing. It was
chosen for the project as it could be administered in the
classroom to test all children during the same session.

The CBCL-questionnaire [34, 35] (based on the paren-
tal assessments) was used to assess behavioral problems
among the children. The difference found that the children
in the comparison group showed more anxiety/depres-
sion at school start compared to the experimental group.
This could perhaps be explained by the efforts in the
experimental preschool classes to prepare the children for
school or perhaps also by the fact that the teachers in the
preschool classes had support from a child and adolescent
psychiatrist to discuss individual problems among pupils.

From the diaries filled in by the coordinators during the
project period, there is information indicating that the
teachers in the experimental groups felt their daily work as
teachers was both meaningful and inspiring. This is an inter-
esting finding and needs to be further explored. There is also
information that suggests that parents whose children had
been diagnosed with mental retardation or so-called bor-
derline IQ found that their children were unable to keep up
with the schoolwork in upper grades and decided to move
their children to classes for special education.

Strengths and limitations
The present study, a cluster-randomized trial, has both
strengths and limitations. The strength is that the pro-
ject included 95% of the city’s 6-year old children at start,
divided into an experimental group and a comparison group
with few drop-outs (one family moved just before school-
start and 8 decided not to participate), following a strict
design with an educational intervention. The project man-
agement could not influence the randomization because the
division of the children into the respective classes was due
to the municipality’s organization and their living area.

The limitations are the overall small sample with 19.3%
of the children moving out of the community during the
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intervention. However, this group will be followed up at
end of grade 12 as will all other children.

There is also a possible teacher-bias. The teachers in the
comparison classes had the same basic information about
the ideas behind the project and took part in the same
seminars preparing for the project as the teachers in the
experimental classes, which could affect the teachers in
the comparison classes and their ambition that their chil-
dren should also learn to read well.

When the project started, the intention was to run a “sis-
ter-project” in one of the bigger Stockholm suburbs where
the population in 1998 was around 7 times greater than that
of Savsjo. This should have provided an adequate sample of
6-year old children to include in the project. However, the
change in the Swedish school-system that introduced “the
free school choice” made it impossible to keep the suburb’s
cohort of 6-year old children together over 4 years and ran-
domize them according to an intervention design.

The findings in relation to current opinions

In 2010, the Health Committee at The Royal Swedish
Academy of Sciences [41] initiated a State of the Sci-
ence Conference to address the following issues: “School,
Learning and Mental Health” The ideas behind the
Sévsjo-project are well in line with a conclusion provided
by the conference: “Early school failures and in particular
reading difficulties cause internalizing and externalizing
mental health problems”.

The results are of interest in relation to the recently pre-
sented Governmental Public Investigations from the Swed-
ish School Commission in 2016 [42, 43] and 2017 [44]. Each
of them, along with English summaries, is available on the
governmental website: http://www.government.se/.

OECD [45] has commented on the School Commission
work in a recent report called Improving Schools in Swe-
den: “Sweden’s disappointing performance on PISA has
sparked the national debate on the quality and future of
education in Sweden which seems to have resulted in a
broad consensus on the need for change and support for
the various school reforms and policies that the Swedish
government has embarked on in recent years.”

Since some of the ideas presented by the Commission
were included in the Séavsjo-project, it seems relevant
to go on with these ideas from the Commission to pro-
vide Swedish pupils better teaching, schooling and better
results in the PISA-investigations.

It is difficult to relate the study and the results to coun-
tries outside Sweden. The long history of “School Psy-
chiatry as a branch of Child and Adolescent Psychiatry” is
rather unique for Sweden, as School Psychiatry focused on
the relationships between learning, education and men-
tal health. A similar approach can be found in France in
the work of Alfred Binet, as well as in Switzerland where
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“Heilpadagogie” was a university discipline in Ziirich. There
are also modern textbooks on School Mental Health. One
example is “Handbook of School-based Mental Health Pro-
motion—An Evidence-Informed Framework for Implemen-
tation” from 2018 [46], although it covers other aspects of
mental health in addition to its relation to education and
learning. Besides Rosemary Tannock’s paper [39] from 2001
“Reconceptualizing AD/HD” when she proposed that “New
findings suggest that AD/HD is a learning disorder rather
than a behavior disorder” you will find few papers on such
topics. One is Whitsell's paper [47] from 1969 “Learning
disorders as a school health problem. Neurological and psy-
chiatric aspects” where he discusses the need for “improved
specific remedial educational techniques” Another paper is
by Noam and Hermann from 2002 [48] discussing “Where
education and mental health meet”. They present “a school-
based prevention and intervention method for young ado-
lescents called Responsive Advocacy for Life and Learning
in Youth (RALLY). Prevention practitioners, a new role
developed by the program, work in classrooms and after-
school settings to provide non stigmatizing support to stu-
dents. Using a three-tiered prevention model, practitioners
integrate a mental health and educational focus to foster
students’ academic, social, and emotional success”

There are similarities between “Rally” and our project, as
one of the ideas behind it is to give children a fair chance
to feel and be part of the class’ “social community” and
“knowledge community” to support their self-confidence
and self-image and avoid exclusion and school failure,
which in our opinion will minimize the development of
school mental health problems [49]. The self-evaluation
of academic achievements at the end of grade 3 supports
such a possibility, as the intervention group felt more often
that reading, writing and mathematics went well.

Further research

This part of the project should be considered as the start-
ing point and basis for reporting the results of the follow-
up that was performed when the students completed senior
high school. The aim of the follow-up will be to investigate
whether the efforts put into the children’s education during
their preschool year and at school-start have given them a
better ground for later achievements that result in observ-
able educational attendance and success. Other aims for
further analyses will be to follow the outcomes of those chil-
dren in the experimental classes who were slow learners and
to compare the results of children who attended “age mixed-
classes” with those of “same year- classes”.

Conclusion

The alternative curriculum covering the preschool
year through the first 3 years of elementary school
and based on old principles from the curative
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education (“Heilpddagogie”), educational psychology
and school psychiatry used in the Swedish public school
system until the 1970s gave today’s children in the
experimental classes a better reading capacity and bet-
ter reading comprehension compared to the children in
the comparison group who followed the average school
curriculum. However, as the sample is small, and as the
city of Sévsjo is a small city, the findings cannot be gen-
eralized. They should, however, be seen as a promising
opportunity to develop education in Swedish schools.
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Appendix
See Fig. 2.
Preschool class
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Create without original
Music
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E erformance
*§ Literature
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Fig. 2 Log-book used daily during the year in pre-school classes. Every day interventions were evaluated and the boxes indicated either by check
or by time to indicate a specific task completed.Guided by this ensuing operations could be planned so that they best benefited the children’s
group, the individual child and the goals




Ahlqvist et al. Child Adolesc Psychiatry Ment Health (2019) 13:27

Received: 10 July 2018 Accepted: 12 June 2019
Published online: 24 June 2019

References

1.

21.

22.

23.

24.

25.

26.

Ahlqgvist G, Ericson B, Hermansson G, Johansson A, Palmblad J, Rydelius
P-A. Att ha roligt i skolan—en presentation av ett samarbetsprojekt
mellan skola/pedagogik, barnhdlsovard och barn-och ungdomspsykiatri.
Psykisk Halsa. 2001;1:43-50.

Palmblad J. Férskoleklassen: historik och kursplan. Emir Education and
Research, vol. 3. Sdvsjo, Stockholm: Emir ldspedagogiskt centrum; 2001.
Skolkommissionen. Statlig myndighet. Kommittéer (tillsatta av Kungl.
Maj:t/Regeringen). 1946.

Tamm A. Medfédd ordblindhet och déremd narsbesldktade rubbningar
hos barn. Tidskrift for barnavard och ungdomsskydd. 1926;4:113-26.
Ramer T. The prognosis of the mentally retarded. Thesis. Stockholm:
Karolinska Institutet. 1946.

Fried . Mellansjé school-home. Psychopathic children admitted
1928-1940, their social adaptation over 30 years: a longitudinal prospec-
tive follow-up. Acta Paediatr Suppl. 1995,408:1-42.

Hanselmann H. Einfiihrung in die Heilpddagogik, Praktischer Teil. Zurich:
Rotapfel Verlag; 1930.

Asperger H. Heilpddagogik—Einflihrung in die psychopathologie des
kindes fur Arzte, Lehrer, psychologen und firsorgerinnen. Wien: Springer;
1952.

Skolhygien. Skoldverstyrelsen. P-A Norstedt och séner. Stockholm. 1947.
Norman H. Mentalhygien och pedagogik. Stockholm: Bokforlaget Natur
och Kultur; 1955.

. Husén T. Pedagogisk psykologi.Sv. bokforl. (Norstedt), Stockholm. 1957.

Olof Magne. Réknesvarigheter i folkskolan. Svensk Lararetidnings Forlag:
Pedagogiska skrifter; 1960.

Malmaquist E. Las- och skrivsvarigheter hos barn: analys och behandlings-
metodik. Lund: Gleerup; 1966.

Ramer T. Den praktiska tilldmpningen av mentalhygien inom peda-
gogiken. In: Norman H, editor. Mentalhygien och pedagogik. Stockholm:
Bokforlaget Natur och Kultur; 1955. p. 7-26.

Hallgren B. Specific Dyslexia (“Congenital Word-Blindness”): A Clinical and
Genetic Study. Stockholm: Thesis. Karolinska Institutet; 1950.

Honzik MP, Macfarlane JW, Allen L. The stability of mental test perfor-
mance between two and eighteen years. J Exp Educ. 1948;17:309-24.
Malmaquist E. Testning-ett psykologiskt hjalpmedel. In: Norman H, editor.
Mentalhygien och pedagogik. Stockholm: Bokférlaget Natur och Kultur;
1955. p. 106-34.

Elmgren J, Husén T, Sjostrand W, Trankell A. Skolan och differentierin-
gen—fyra professorer har ordet. Stockholm: Aimqvist & Wiksell/Gebers
forlag AB; 1959.

Olson WC. Child development. D. C. Heath. Boston. 1959.

Ljung B-O. The adolescent spurt in mental growth. Thesis. Stockholm
studies in educational psychology. Aimqvist & Wiksell. Stockholm. 1965.
Ramsden S, Richardson FM, Josse G, Thomas MSC, Ellis C, Shakeshaft C,
Seghier ML, Price CJ. Verbal and non-verbal intelligence changes in the
teenage brain. Nature. 2011;479:113-6.

Husen T, Tuijnman A. The contribution of formal schooling to the increase
in intellectual capital. Educ Res. 1991;20(7):17-25.

SSYK 96. Standard for svensk yrkesklassificering. Statistiska Centralbyran.
2001.

ISCO-88. The International Standard Classification of Occupations. ILO,
International Labour Organizatio; 1988.

Larsson JO, et al. An evaluation of a short questionnaire for parents about
their school-aged children’s global maturity level. Child Psychiatry Hum
Dev. 2002;33(1):59-73.

Rydberg S, Hoghielm R. Manual till SPIQ: snabbt performancetest pa
intelligens (IQ). Stockholm: Skand. Testforlaget; 1974. p. 1974.

Page 15 of 15

27. Taube K, Tornéus M, Lundberg I. Umesol. Stockholm: Hogrefe
Pyskologiforlaget; 1984.

28. Magne O. Den nya specialpedagogiken i matematik—en utmaning i
laroplansténkande. Pedagogisk-psykologiska problem Nr 655 (ISSN 0346-
5004). Lararhdgskolan. Malmé Hogskola; 1999.

29. Johansson A. Mattelek—ett matematikprojekt i forskoleklass. Malmo
Hogskola. 1999.

30. Jacobsson C. Laskedjor. Psykologiférlaget AB. 1996.

31. LindahlR. Lindahls héglasningsprov H4. Rickard Lindahl Férlag, Hagens
stationsvag 6,421 71 Vastra Frolunda, Sweden. 1954.

32. Jarpsten B. DLS bas for skoldr 1 och 2. Stockholm: Hogrefe Pyskologiférla-
get; 2005.

33. Jarpsten B. DLS for skoldr 2 och 3—reviderad version. Stockholm: Hogrefe
Pyskologiforlaget; 2013.

34. Achenbach TM. Manual for the Teacher’s Report Form and 1991 profile.
Burlington: Department of Psychiatry, University of Vermont; 1991.

35. Achenbach TM, Rescorla LA. Manual for the ASEBA School-age Forms &
Profiles. Burlington: University of Vermont, Research Centre for Children,
Youth, & Families; 2001.

36. DSM-IV. Diagnostic and statistical manual of mental disorders. American
Psychiatric Association (APA). 1994.

37. StataCorp. Stata Statistical Software: release 15. College Station: StataCorp
LLG; 2017.

38. SAS Institute Inc. SAS/STAT® 13.2 User's Guide. Cary: SAS Institute Ing;
2014,

39. Tannock R, Martinussen R. Reconceptualizing ADHD. Understand Learn
Diff. 2001;59(3):20--5.

40. Dyslexi hos barn och ungdomar—tester och insatser. En systematisk lit-
teraturoversikt. Stockholm: Statens beredning fér medicinsk utvardering
(SBU); 2014. SBU-rapport nr 225. 1SBN 978-91-85413-66-9.

41. Gustafsson J-E, et al. School, learning and mental health—a systematic
review. Stockholm: The Royal Swedish Academy of Sciences; 2010.

42. SOU 2016:38 Samling for skolan. Nationella malsattningar och utveckling-
somraden for kunskap och likvérdighet. Wolters Kluwer, Elanders Sverige
AB, Stockholm; 2016.

43. SOU 2016:59. P4 goda grunder—en atgérdsgaranti for lasning, skrivning
och matematik. Wolters Kluwer, Elanders Sverige AB, Stockholm; 2016.

44. SOU 2017:35 Samling for skolan—Nationell strategi for kunskap och
likvardighet Wolters Kluwer, Elanders Sverige AB, Stockholm; 2017.

45. Improving schools in Sweden. An OECD perspective. 2015. http://www.
oecd.org/education/school/improving-schools-in-sweden-an-oecd-
perspective.htm.

46. Handbook of School-based Mental Health Promotion—an evidence-
Informed Framework for Implementation. Lescheid Alan W, Saklofske
Donald H, Flett Gordon L, eds. The Springer series on human extensional-
ity. Springer International Publishing AG, part of Springer Nature. 2018.

47. Whitsell L. Learning disorders as a school health problem. Neurological
and psychiatric aspects. Calif Med. 1969;111(6):433-45.

48. Noam GG, Hermann CA. Where education and mental health meet:
developmental prevention and early intervention in schools. Dev Psycho-
pathol. 2002;14(4):861-75.

49. EdbomT. Self-esteem, sense of coherence and attention deficit hyper-
activity disorder: a longitudinal study from childhood to adulthood.
Karolinska Institutet, Stockholm: Thesis; 2009.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://www.oecd.org/education/school/improving-schools-in-sweden-an-oecd-perspective.htm
http://www.oecd.org/education/school/improving-schools-in-sweden-an-oecd-perspective.htm
http://www.oecd.org/education/school/improving-schools-in-sweden-an-oecd-perspective.htm

	The Sävsjö-school-project: a cluster-randomized trial aimed at improving the literacy of beginners—achievements, mental health, school satisfaction and reading capacity at the end of grade three using an alternative school curriculum
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Aim of the study
	Theoretical and empirical background

	Methods
	The design of the study
	School setting and randomization
	Subjects

	Principles of the educational intervention
	Training of teachers and classroom work
	The teaching principles of the project
	To support
	To accept
	To introduce alternative curricula for
	To introduce special training for teachers
	To use screening and monitoring of skills

	The measures
	Statistical analysis
	Ethical vetting and permissions

	Results
	Language competence and phonological awareness at school-start (age 7 years)
	Capacity to read at the end of grade 1 and at end of grade 3
	Self-evaluation of skills and adjustment at the end of grade 3
	Behavioral problems according to the Child Behavior Checklist (CBCL)
	The intervention effect on reading capacity from grade 1 to grade 3

	Discussion
	Strengths and limitations
	The findings in relation to current opinions
	Further research

	Conclusion
	Acknowledgements
	References




