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Junior College Utrecht: 
Challenging talented 

secondary school students 
to study science

Ton van der Valk, Ed van den Berg and Harrie Eijkelhof

At JCU science and mathematics are taught to talented upper secondary 
school students in an academic research environment, while it also 

provides a laboratory for innovation in school science

In many countries special programmes for 
talented science students have run for decades, 
including masterclasses (Adamczyk and Willson, 
2004), enrichment projects (Taber and Riga, 
2006) and special science high schools (e.g. Ngoi 
and Vondracek, 2004). In the Netherlands such 
programmes are very recent and so far only one 
specialised science-enriched secondary school has 
been established, the Junior College Utrecht (JCU). 
The JCU has an approach that is unique in several 
respects. In this article, the institutional, educational, 
curriculum and outreach aspects of this approach are 
explained and experiences during its first two years 
are evaluated.

In 2003, Utrecht University decided to start a 
project for motivated and gifted secondary students 

ABSTRACT
The Junior College Utrecht (JCU), an initiative of 
Utrecht University and 26 secondary schools, 
was established in 2004. It has a dual purpose: 
to offer a challenging science education to 
talented 17–18 year-old (grades 11 and 12) 
students in an academic environment; to 
create a laboratory for innovation in science 
curricula and teaching/learning. Talented and 
science-motivated students are selected 
first by the partner schools and then through 
intake interviews. For two years they follow 
the JCU curriculum for mathematics, physics, 
chemistry and biology for two days a week 
at the university campus while taking other 
subjects at their respective schools during the 
remaining three days. This article describes the 
unique approach of the JCU and reflects on 
experiences during its first two years.

with a science and technology orientation. The 
idea was based on the belief that current curricula 
and teaching conditions do not provide sufficient 
challenges to students with above average ability 
and interest in science and mathematics. These 
students are often bored by regular classes and their 
talents are not challenged by the lessons, which 
may result in underachievement (Peterson and 
Colangelo, 1996). They may lose interest in further 
studies in science and technology or develop study 
habits that do not fit with the requirements of higher 
education in this field. Schools feel that they are not 
able to meet the needs of these students because of 
current curriculum requirements and the lack of time 
and opportunities for teachers to offer challenging 
individual alternatives to bright students.

The JCU project is intended to benefit both 
students and the schools they come from. Therefore 
the project has a dual purpose:

l	 To offer a challenging science education to 
talented students from partner schools (grades 
11 and 12, ages 17–18) in an academic research 
environment.

l	 To create a laboratory for innovation in the 
science curricula and science teaching of the 
JCU partner schools.

The university started negotiations with schools 
in the region to set up a gifted and talented (GAT) 
education programme involving cooperation between 
the university and the schools. As a maximum of 50 
per cent of the Dutch upper secondary education 
consists of science subjects, it was agreed that 
participating students would be at the JCU for two 
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days a week, the remaining days being reserved for 
non-science subjects and JCU assignments. The JCU 
started in August 2004.

Junior College Utrecht
The JCU is a partnership between Utrecht University 
and 26 partner schools. This cooperation is a 
specific elaboration of one of the school innovation 
strategies that Watter and Dietzmann (2003) termed 
‘cluster groups – cooperation between schools in a 
region to provide a central facility and specialism’. 
Its administrative board consists of representatives 
from the university and from the partner schools. 
The partner schools provide students, teachers and 
a part of the funding. The university provides staff, 
teachers, housing, laboratory facilities and funding. 
The JCU also receives indirect funding from the 
Dutch Ministry of Education through a scheme for 
national science curriculum reform. The institutional 
flow chart is depicted in Figure 1. Below we give 
some details about the students, the teachers, the 
staff and facilities and the funding. 

The students
The first JCU cohort of 23 students was admitted 
in 2004 and completed their examinations in 2006 
(the 2006 cohort). The 2007 cohort and the recently 
started 2008 cohort each consist of about 50 students 

from 26 partner schools. The selection procedure 
starts with the ‘JCU Open Day’ organised in April for 
interested grade 10 (age 15–16 (UK year 11) students 
and their parents. Here the prospective students can 
obtain a fairly comprehensive impression of what 
attending JCU involves. Students who want to apply 
can indicate their interest to their own school. In this 
respect there is also self-selection, both in terms of 
ability and motivation. Each partner school is allowed 
to nominate up to four candidates. As JCU students 
will miss the non-science lessons that are scheduled 
on JCU days, the schools only recommend students 
who are good in all subjects and not just in science. 
Typically about 75 nominations are received for 50 
places. 

A selection committee conducts interviews with 
all candidates to judge breadth of giftedness, personal 
skills (e.g. cooperation skills, autonomy, self-
discipline) and motivation (applicants are requested 
to write a motivation letter). Typical questions asked 
during the interview are: ‘What would the JCU mean 
for you?’ and ‘What can you contribute to the JCU?’ 
A final selection is made based on marks, a ranking 
of the aspects just mentioned, and the desire to form 
a varied group in terms of student interests, gender 
balance, ethnicity and representation from different 
partner schools.

Figure 1 The institutional embedding of JCU.
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WxejĂrk 
JCU employs teachers from partner schools to teach 
the secondary school science. The teachers selected 
all have a solid background in their own subject 
(MSc minimum), a continuing interest in research 
and education in their discipline, and a high level of 
dedication.

The (senior) university lecturers involved are 
not employed by JCU, but work in the Faculty of 
Science, Geology or Medicine. They offer a small 
part of their time (10 to 50 hours on a year) for 
teaching JCU students. They are recommended on 
the basis of their teaching skills, interest in younger 
students and their subject specialisation.

The principal of the JCU comes from the 
university administration and arrived with a wide 
network of university contacts. The Utrecht Centre 
for Science and Mathematics Education supplied a 
curriculum coordinator who organises the science 
curriculum, university involvement in the curriculum 
and outreach to partner schools.

Finance
The recurrent budget is made up as follows. The 
partner schools pay a contribution for membership 
of the network and a per-student contribution. This 
covers the salaries of the secondary school teachers 
involved in the JCU. The Board of the university 
provides classrooms and laboratory facilities and 
it funds the principal, the curriculum coordinator 
and secretarial support. The costs of laboratories, 
laboratory personnel and lecturers’ time are absorbed 
mainly by the budgets of the Faculty of Science.

JCU curriculum development is supported by 
additional project funding from the Ministry of 
Education to give the JCU teachers extra time to 
develop innovative teaching materials and to develop 
enrichment modules for the JCU in cooperation with 
university staff.

The JCU curriculum
JCU students have to fulfil the requirements of the 
regular Dutch pre-university stream curriculum 
(Dutch acronym VWO), which is typically taken by 
the top 20 per cent of the population of 16–18 year-
olds. VWO has four streams, two of which are science 
streams. At the JCU we have opted to combine the 
two science streams. Therefore, JCU provides the 
full science and mathematics curricula for grades 11 
and 12 (comparable to years 12 and 13 in the UK). 
In contrast to UK A-level students, the Dutch VWO 
students are also examined in subjects (including the 
Dutch and English languages) that are common to 
all VWO streams. For further information about the 
Dutch school system see the Internet link at the end 
of this article.

The JCU students spend two days a week at 
the university campus to take the science/maths 
component of the secondary curriculum plus 
enrichment and they spend three days a week 
at their own secondary school to take their non-
science courses (Table 1). Biology and chemistry 
are scheduled on Monday and physics and 
mathematics on Tuesday. Now and then the normal 
timetable is changed for interdisciplinary projects or 
investigations. In the final year the regular timetable 
is changed for teaching modules that go beyond the 
secondary curriculum. As timetables in the partner 
schools cannot be adapted to the few students that go 
to JCU, this schedule implies that the students miss 
the Monday and Tuesday lessons for non-science 
subjects. They are expected to make up for this in 
their own time (selection criterion). 

The JCU curriculum has four characteristics that 
make it different from science curricula in regular 
secondary schools. These are summarised in Table 2 
and described below. 

Table 1  The JCU weekly timetable

Students follow lessons	 at JCU  at their regular schools

		 Monday Tuesday Wednesday  Thursday  Friday

about	 biology	 physics	 non-science subjects				  
		 chemistry	 mathematics
 

taught by	 secondary teachers and 	 regular teachers in the partner schools		
		 university lecturers




