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Abstract

In recent years, both in the Czech Republic and abroad, there has been a debate about
the renaissance of educational content and its intended form expressed in national cur-
ricula. From the curriculum analyses point of view, it is highly interesting to compare
similar curricula created in different contexts, on the one hand, and different curricula
created in similar contexts on the other hand. On the basis of the context-curriculum
analysis, the curricula of England, Scotland and the Czech Republic were selected. The
paper seeks to explore biology education in three National Curriculum Frameworks in the
field of primary and lower secondary education. The comparative analysis is a tool for
a deeper understanding the intended learning objectives as stated in the curricula. It pro-
vides an opportunity to compare different types of curricula and analyse biology content
organization and the cognitive demands of the respective disciplinary knowledge, at least
judging from the curriculum documents. The paper contributes to comparative curriculum
research and provides the knowledge needed for the future process of curriculum review
in the Czech Republic. I conclude that, while all these curricula emphasize learning out-
comes and experiences, there are distinct differences between them in a stronger emphasis
on the disciplinary knowledge or developing transversal competencies. It is reflected in
both the learning outcomes formulation and the level of their specificity. This paper offers
a contribution to the debate about the way in which particular disciplinary content is
organized and taught from the perspective of a specific curriculum policy.

Key words: curriculum, curriculum policy, biology, learning objectives.

Srovnavaci studie kurikula biologie v pojeti
Anglie, Skotska a Ceské republiky

Abstrakt

V poslednich letech se v zahranici i v ¢eském prostiedi mluvi o obnoveni tematiky obsahu
vzdélavani, jehoz zamyslenou podobu vyjadiuji kurikularni dokumenty. Z hlediska kom-
parace kurikul je zajimavé zkoumat obdobné pojata kurikula, kterda vznikla v odlisnych
socio-kulturnich kontextech a naopak odlisné pojata kurikula, ktera vznikla v obdobnych
kontextech. Na zakladé analyzy ,kontext-kurikulum“ byla vybrana kurikula Anglie, Skot-
ska a Ceské republiky. Piispévek se zaméiuje na komparaci pojeti biologického vzdélavani
ve tfech narodnich kurikularnich ramcich pro oblast primarniho a nizsitho sekundarniho
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vzdélavani. Srovnavaci analyza je nastrojem k hlubsimu porozuméni tomu, jak se ve
srovnavanych kurikulech pfistupuje k formulovani zamyslenych cilti vzdélavani. To nabizi
prilezitost ke komparaci riznych typd kurikul a analjzam obsahu oborovych znalosti bio-
logie a jejich usporadani v kurikulu. Prispévek obohacuje soucasny diskurz srovnévaci
pedagogiky a prinasi znalosti, ze kterych mohou vychéazet budouci revize kurikula biolo-
gie v Ceské republice. Dochazim k zavéru, ze vsechna analyzovana kurikula akcentujici
vzdélavaci vystupy a zkuSenosti se v zasadnich rysech lisi ve formulaci vzdélavacich vys-
tupt i drovni konkrétnosti jejich rozpracovani. Text nabizi piilezitost k debatam tykajici
se zpusobu, kterym se z pohledu vybranych vzdélavacich politik pristupuje k formulovani
a strukturaci predmétového obsahu v kurikulu.

Kliéova slova: kurikulum, vzdélavaci politika, biologie, vzdélavaci cile.

In the past two decades, a consensus across the European Union countries has
emerged that the science curriculum should be focused mainly on developing key
competencies. The tendency stems from adopting the Lisbon Agenda, which un-
derlined the crucial importance of the acquisition of competencies for the wellbeing
of citizens, social cohesion, economic development and competitiveness (Council of
the European Union, 2000). In consequence of the ongoing social and economic
changes brought about by progress in science and technology, people are strongly
concerned about how the school curriculum responds and prepares learners to meet
the needs of, what Drucker (2004) calls the “knowledge society”. These economic
and social changes require young people to gain a wide range of knowledge, skills,
attitudes, and values in order to prosper in the current ever-changing societies. The
European Union has defined eight key competencies to be acquired during compul-
sory schooling, amongst which is competence in science (Council of the European
Union, 2018).

However, whilst there is a general agreement that science education is highly
important for all educational systems, there has been little research about its struc-
ture and contents (Osborne & Dillon, 2008). As a part of studies on curricula, in-
ternational comparisons become increasingly helpful for curriculum planning. Even
countries achieving excellent educational results (e.g. Finland, Estonia, Canada) are
systematically studying the results of international comparisons and are constantly
trying to find an optimal solution for improving their own curriculum (Schmidt et
al., 2001; Oates, 2011). International comparisons provide a tool for recognizing
factors that have a significant effect on educational processes and results. Indeed,
the statutory national curriculum has a crucial impact on the way in which teachers
plan their school-based curriculum (Schmidt & Prawat, 2006).

Nowadays, the national curriculum review takes place in the Czech Republic.
The curriculum revision constitutes a cyclic process that starts with an analysis
of the current and desired situation, including context analysis, needs analysis and
an exploration of the existing knowledge base (van den Akker, 2004). The paper
contributes to the analytical phase of curriculum planning as comparative research
about the structure and content of curriculum frameworks that can serve as an
inspiration for the national curriculum design.

This study is related to the development of macro-level educational policies and
curricular documents, not the actual practice in schools and classrooms. The text
is focused on analyzing national curricula for science/biology during compulsory
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education in England, Scotland and the Czech Republic. The aim of the comparative
analyses is to answer the following research questions:

1. How the compared curricula adopt global culture of education and policy bor-
rowing?

2. How the compared curricula differ in the biology content organisation and in
cognitive difficulty and progression of the statements of learning outcomes and
objectives?

National curriculum documents analysed in the study:

e National Curriculum (NC): England (Department for Education, 2013, 2014)
e Curriculum for Excellence (CfE): Scotland (Scottish Executive, 2004)
e Framework Educational Programme (FEP): the Czech Republic (VUP, 2007)

THEORETICAL FRAMEWORK

The actual discussion refers to two theoretical perspectives, which have a signif-
icant influence on current comparative educational research — the theory of new
institutionalism and the theory of policy borrowing. New institutionalism (Meyer
& Rowan, 2006; Meyer, 2010; Ramirez & Meyer, 2002; Wiseman, Astiz & Baker,
2014) postulates that the spread of the global culture of education dominates reform
processes in different parts of the world. Some nations, however, imitate the global
models quite superficially. The concept of “loose coupling” explains changes and di-
vergence from an original model, which may happen in a particular country during
the adoption and implementation of the reform process. Understanding whether and
why there have been identifiable global changes resulting in a putative international
core curriculum may reveal which strategies and topics countries have recognized as
supporting future skills and knowledge (Stecey et al., 2018).

Linked to the rising influence of international large-scale assessments is “policy
borrowing”, where countries adopt education reforms and policies that have been
successfully implemented in other countries, typically high-performing jurisdictions.
The theory of policy borrowing posits, in some cases, that educational reforms are
borrowed on the principle of “solutions first”. In education, the study of policy bor-
rowing has helped to substantiate and legitimise the field of comparative education.
However, learning from comparison does not necessarily mean that policies and prac-
tices should be transferred from one context to another. International comparison
is not a tool for analysing education out of context and against using comparisons
to transplant educational reforms from one country to another. The policy bor-
rowing tends to be a one-way process: the Western/ English speaking nations are
typical “lending” countries of policy origin, while post-socialistic and post-colonial
countries are borrowing policies. The borrowing process in Central/Eastern Euro-
pean countries may face lack of necessary capacity and resources to emulate Western
models (Pritchett, Woolcock & Andrews, 2010; Dvotak & Holec, submitted). The
process of policy borrowing always includes policy translation, i.e., local adaptation,
modification or re-framing (Steiner-Khamsi, 2014).

These two theoretical perspectives provide enable us to study the process of
curriculum development in different local contexts. They offer a deeper understand-
ing of how the compared curricula differ in the aims and objectives of particular
learning content. The English National Curriculum, the Scottish Curriculum for
Excellence (CfE) and the Czech Framework Educational Programme were selected
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on the basis of context-curriculum analysis. For the comparative analysis, the simi-
lar curricula developed in different sociocultural contexts (CfE, FEP) and different
curricula developed in similar local contexts were selected. CfE and PEP are based
on very similar principles promoting general key competencies, cross-curricular top-
ics and the key role of teachers as agents of change (Priestley & Humes, 2010;
Holec & Dvorak, 2017). Both of them represent a shift from a centrally prescribed
curriculum oriented on knowledge transmission to a more progressive curriculum
based on principles of constructivism (Walterova, 1994; Hutchinson & Hayward,
2005). Typically, this type of curriculum is predicated around a view of what an
autonomous adult should be and a learning process (often dialogical, inquiry-based
and experiential) that may serve as the route to achieving these learning objectives.

English NC represents a different model of curriculum. It is acknowledged as
a mainly knowledge-oriented curriculum embodying rigor and high standards in
the key disciplines and focus on the aims of comprehensive knowledge or skill in
a particular subject or activity (Priestley & Humes, 2010; DfE, 2013). In NC, key
competencies are not mentioned explicitly. Comprehensive skills and competencies
are part of particular learning content (see Tab. 1).

Tab. 1: A comparison of general key competencies in three curriculum frameworks for
primary and lower secondary education

National Curriculum Curriculum for Framework Education

(2013, 2014) England Ezcellence (2004) Programme (2007) Czech
Scotland Republic

Competencies are not Successful learners Learning Competency

mentior.led explicitly. Confident individuals Problem—SolYing Competency
(key skills as part of Communication Competency
disciplinary learning Social and Personal Competency
content). Civic Competency

Effective contributors Professional Competency

Responsible citizens

The curriculum consists of a set of content items, most common knowledge,
skills and attitudes that should be gain by all pupils in all schools. These items
are organized into particular disciplines and further into thematic areas. Disci-
plinary curriculum position knowledge is organised either horizontally or vertically.
Horizontal organisation means the particular learning content splits into a list of
thematic areas. On the other hand, the vertical organisation shows the sequencing
of particular learning content in different stages of education (Goodlad & Su, 1992).

All the compared curricula use the educational aims set for particular disciplines
and educational levels (stages) in terms of learning outcomes. Firstly, learning out-
comes in biology can be organised into thematic areas consistent with biology organ-
ism classification. This systematic approach uses the Linnaeus system for classifying
organisms into plants, animals, minerals, etc. In my opinion, the approach repre-
sents a traditional academic view on structuring the biology curriculum. On the
other hand, there is an attempt to connect science education to everyday life expe-
rience. This approach leads to more practically oriented concepts, such as “Towards
a sustainable future” and “What is life?” Science education based on developing
these science concepts is focused on the centrality of pupils in the learning process
(Skoda & Doulik, 2009). Nowadays, science curricula are structured into key scien-
tific concepts emphasizing the nature of science and its relevance for pupils. It is
highly interesting to compare a mainly competence-based curriculum and a mainly
subject-based curriculum.
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The curricula for the content analyses were not selected in relation to achieved
curriculum and educational results. In my study, I am interested in formal curricu-
lum documents that play a limited role in teaching and learning. Despite this fact,
I provide a short insight into science education results according to PISA 2015 in-
ternational survey of scientific literacy for the selected countries. The mean score of
English pupils in scientific literacy performance is higher in comparison to Scottish
and Czech pupils. Pupils in England scored 512 points — above the OECD average,
whilst pupils in Scotland scored 497 points and Czech pupils scored 493 points —
both around the OECD average (Blazek & Pithodovd, 2016) Mean performance in
science has not changed since 2006 for students in England, while it has declined
both in Scotland and the Czech Republic remarkably (OECD, 2016).

METHODOLOGY

In conducting the analysis, I employed a case study approach, using document con-
tent and comparative analysis to examine curriculum policy texts. The purpose
of looking to national curriculum frameworks of England, Scotland and the Czech
Republic was not specifically to compare the context of these three curricula, but
rather to enable a deeper understanding of the way in which they position a biol-
ogy curriculum. The document analysis approach dealt with actual written texts
(Bowen, 2009). The study is aiming at finding out how the biology curriculum of
each country differs in a specific disciplinary structure and the nature of knowl-
edge presented by particular learning outcomes. For the text analysis, it is used
a qualitative research design.

Firstly, a list of the thematic areas covering biology education in all curricula
was selected. Secondly, categories for the analysis were defined beforehand. For
this purpose, it is employed a category system defined in the PISA 2015 Assessment
and Analytical Framework for Science (OECD, 2016) and the TIMSS 2015 Science
Framework (Mullis & Martin, 2014). The frameworks provide us with life science
concepts covering both PISA and TIMSS international assessments in the field of
science and scientific literacy. From the PISA and TIMSS frameworks, two life
science (biology) topics were analysed in each curriculum: food chains, cell and its
organisation. For analysing the corresponding learning content of each curriculum,
these two PISA and TIMSS assessment topics were used. For this purpose, the
analysis is focused on how the particular statement of learning outcomes differs in
cognitive demands. For this purpose Bloom’s taxonomy of the cognitive domain
(Anderson & Krathwohl, 2001) was used. Apart from this analysis, the specific
learning outcomes progression in each curriculum was examined with the aim of
uncovering how the learning objectives are revisited at a higher-order cognitive level
(Bruner, 1960).

THE CURRICULUM CONTENT ANALYSES

Before the comparison, I first provide a brief overview of the key features and un-
dertake a content analysis of each curriculum. The content analysis is focused on
the science curriculum and the position of biology knowledge and scientific skills in
the curriculum documents. The text studies how the science content is organised
within each curriculum with a focus on biology instruction.
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Tab. 2: An example of “working scientifically” topics in the National curriculum
(Department of Education 2013, 2014)

Key stage KS1 KS2 KS3 KS4
(age 5-7) (age 7-11) (age 11-14) (age 14-16)
Learning  Science Science Biology Biology
areas
Scientific ~ Working scientifically (Practical Working Working
skills scientific methods, processes and scientifically scientifically
skills through the teaching) (Scientific (The development
attitudes, of scientific
Experimental thinking,
skills and Experimental skills
investigations, and strategies,
Analysis and Analysis and
evaluation, evaluation,

Measurement) Vocabulary, units,
symbols and

nomenclature)
Thematic Plants (Y1, Y2) Plants (Y3) Cells and Cell biology
areas organisation
Animals, Animals, The skeletal and
including humans including humans muscular
(Y1, Y2) (Y3, Y4, Y5, Y6) systems
Seasonal changes Nutrition and Transport systems
(Y1) digestion
Living things and Living things and Gas exchange Coordination and
their habitats their habitats systems control
(Y2) (Y4, Y5, Y6)
Earth and space  Reproduction
(Y5)
Evolution and Health Health, disease and
inheritance (Y6) the development of
medicines
Photosynthesis  Photosynthesis
Cellular
respiration

Relationships in Ecosystems
an ecosystem

Genetics and Evolution,
evolution inheritance and
variation

THE NATIONAL CURRICULUM CASE

In England, primary and secondary education is compulsory between the age of
5 and 16. In 1988, the Education Reform Act introduced in England the compul-
sory National Curriculum. The majority of the current national curriculum was
introduced in September 2014. The curriculum sets out the programmes of study
and attainment targets for all subjects at all four key stages. In addition to iden-
tifying the main directions of educational processes, including science education,
the National Curriculum contains a detailed specification of skills, which students
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should obtain at specific educational stages. The compulsory state education sys-
tem in England consists of three stages/levels — Key Stage 1 (KS1), Key Stage 2
(KS2), Key Stage 3 (KS3), Key Stage 4 (KS4). Biology content is a part of Science
education during KS1 and KS2, while there is a separate Biology subject from KS3
and KS4 (Department for Education, 2013; Department for Education, 2014).

The national curriculum for science aims to ensure that all pupils develop
scientific knowledge and conceptual understanding through the specific scientific
disciplines. The curriculum focuses on content knowledge of traditional science
disciplines. The learning objectives emphasize the position of traditional subject
disciplines with the aim of developing a secure understanding and skills within the
disciplinary key concepts. By the end of each key stage, pupils are expected to know,
apply and understand the knowledge, skills and processes specified in the relevant
programme of study (Department for Education, 2014).

The structure of the curriculum for biology represents a combination of tra-
ditional content classification into systematic categories (plants, animals including
human, rocks, etc.), along with a classification using crucial biology concepts (cells,
genetics and evolution, photosynthesis, etc.). Except for the disciplinary content,
the curriculum also emphasizes scientific skills that should be developed across the
science disciplines. Tab. 2 shows a list of biology topics in the curriculum through
four key stages.

The disciplinary objectives include content knowledge together with procedural
knowledge and skills. The learning outcomes set the specific knowledge and skills
that pupils should gain further learning progress in the next programme of study.
While the primary education highlights basic cognitive educational aims, the lower
secondary education underlines the position of knowledge application in order to
solve scientific problems (see Tab. 3).

Tab. 3: A vertical structure of learning content representing the National Curriculum
(England). The concept of “food chains” was used for the illustration of topic
progression (Department of Education 2013, 2014)

Pupils should be taught about:

Key Stage 1 Key Stage 2 Key Stage 3

(age 5-7) (age 7-11) (age 11-14)

Describe how animals Construct and interpret The interdependence of
obtain their food from a variety of food chains, organisms in an ecosystem,
plants and other animals, identifying producers, including food webs and
using the idea of a simple predators and prey. insect pollinated crops.

food chain, and identify and
name different sources of
food.

Working scientifically specifies the understanding of the nature, processes and
methods of science for each year group. It should not be taught as a separate strand.
These types of scientific enquiry should include: observing over time; pattern seek-
ing; identifying, classifying and grouping; comparative testing; and researching us-
ing secondary sources. Pupils should seek answers to questions through collecting,
analysing and presenting data. Table 4 shows learning objectives related to scien-
tific skills and its subcategories. Apart from “working scientifically”, the table also
contains learning outcomes for specific disciplinary content: “cells”.
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Tab. 4: Learning objectives for developing scientific skills and procedural knowledge by
11-14 years pupils (Department of Education 2013, 2014)

Working
scientifically

Through the content across all three disciplines, pupils should be taught
to:

Scientific
attitudes

pay attention to objectivity and concern for accuracy, precision,
repeatability and reproducibility

understand that scientific methods and theories develop as earlier
explanations are modified to take account of new evidence and ideas,

together with the importance of publishing results and peer review
evaluate risks

Experimental
skills and
investigations

ask questions and develop a line of enquiry based on observations of
the real world, alongside prior knowledge and experience

make predictions using scientific knowledge and understanding
select, plan and carry out the most appropriate types of scientific
enquiries to test predictions, including identifying independent,
dependent and control variables, where appropriate

use appropriate techniques, apparatus, and materials during

fieldwork and laboratory work, paying attention to health and safety
make and record observations and measurements using a range of

methods for different investigations; and evaluate the reliability of
methods and suggest possible improvements
apply sampling techniques.

Analysis and
evaluation

apply mathematical concepts and calculate results

present observations and data using appropriate methods, including
tables and graphs

interpret observations and data, including identifying patterns and
using observations, measurements and data to draw conclusions
present reasoned explanations, including explaining data in relation
to predictions and hypotheses

evaluate data, showing awareness of potential sources of random and
systematic error

identify further questions arising from their results.

Measurement

understand and use SI units and IUPAC (International Union of
Pure and Applied Chemistry) chemical nomenclature

use and derive simple equations and carry out appropriate
calculations

undertake basic data analysis including simple statistical techniques.

Disciplinary
content —
Biology

Pupils should be taught about:

Cells and

organisation

cells as the fundamental unit of living organisms, including how to
observe, interpret and record cell structure using a light microscope
the functions of the cell wall, cell membrane, cytoplasm, nucleus,
vacuole, mitochondria and chloroplasts

the similarities and differences between plant and animal cells

the role of diffusion in the movement of materials in and between
cells

the structural adaptations of some unicellular organisms

the hierarchical organisation of multicellular organisms: from cells to
tissues to organs to systems to organisms.
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THE CURRICULUM FOR EXCELLENCE CASE

Curriculum for Excellence is the Scottish national curriculum for learners from the
ages 3—15. The Framework containing aims and principles of the ongoing curriculum
reform was published in 2004. The learning outcomes and experiences for specific
learning areas including Science were released in 2009 (Scottish Executive, 2007;
Holec & Dvordk, 2017). The curriculum is a basis for school-based curriculum
development (Priestley & Minty, 2012). During all stages of Scottish compulsory
education, the biology curriculum is a part of the Science learning area.

The purpose of the curriculum is to help children and young people to become
successful learners, confident individuals, responsible citizens and effective contrib-
utors (the four capacities). The framework, therefore, puts the learner at the centre
of the curriculum. The curriculum areas are the organisers for setting out the ex-
periences and outcomes. In drawing up the experiences and outcomes, learning in
each curriculum area emphasizes the contributions it can make to developing the
four capacities. Priestley (2010) argues that the shift to learning outcomes repre-
sents a move from subject-specific to generic curriculum criteria. The experiences
and outcomes have been structured using the following categories: expressive arts;
health and wellbeing; languages; mathematics; religious and moral education; sci-
ence; social studies; and technologies (Scottish Government, 2008). The experiences
and outcomes under each learning area are written at four levels for compulsory ed-
ucation. The science key concepts have been structured using five categories: Planet
Earth; Forces, electricity and waves; Biological systems; Materials; and Topical sci-
ence. The thematic categories remains the same for all educational levels. The
science curriculum specifies that scientific skills should be developed by the pupils
and disciplinary content is expressed as the experiences and outcomes (see Tab. 5).

Tab. 5: List of key science topics in Curriculum for Excellence focusing on scientific skills
and biology learning content (Scottish Executive, 2004)

Level Early First Second Third, Fourth
(age 3-5) (age 5-8) (age 8-11) (age 11-14)

Learning area Science

Scientific skills Inquiry and investigative skills

Scientific analytical thinking skills
Biodiversity and interdependence

Thematic areas Body systems and cells
Inheritance

CfE formulates learning expectation outcomes in terms of experiences, as well
as broad significant outcomes, all of that are designed to reflect the four capacities
(Scottish Executive, 2006b). These learning statements put emphasis on practical
knowledge and its application. Experiences and outcomes are designed from the
learner’s point of view, using terms like ‘I have. ..’ for experiences and ‘I can. ..’ for
outcomes’ (Scottish Executive, 2006a). The use of the first person in these state-
ments is intended to give centre-stage to the learner and emphasize the importance
of personal engagement (Pristley & Humes, 2010). Biesta (2009) refers to this trend
as the “learnification” of education. According to Biesta, this tendency reflects an
unproblematised acceptance that learning is good and a failure to address educa-
tional questions, such as ‘what are we learning?’ and ‘why are we learning it?’.
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Tab. 6: A vertical structure of learning content represented in the Curriculum for
Excellence (Scotland). The concept of “food chains” was used for the illustration of the
topic progression (Scottish Executive, 2004)

P24 P5-7 S1-S3

(First level), age 5-8 (Second level), age 8-11 (Third and Fourth level),
age 11-14

I can explore examples I can use my knowledge of the -

of food chains and interactions and energy flow

show an appreciation between plants and animals in

of how animals and ecosystems, food chains and webs.

plants depend on each I have contributed to the design or

other for food.

conservation of a wildlife area.

Tab. 7: Learning objectives for developing scientific knowledge and procedural
knowledge by 11-14 years pupils (Scottish Executive, 2004)

Scientific skills

Inquiry and

Through experimenting and carrying out practical scientific

investigative investigations and other research to solve problems and challenges,
skills children and young people:

e ask questions or hypothesise

e plan and design procedures and experiments

e select appropriate samples, equipment and other resources

e carry out experiments

e use practical analytical techniques

e observe, collect, measure and record evidence, taking account of safety

and controlling risk and hazards

e present, analyse and interpret data to draw conclusions

e review and evaluate results to identify limitations and improvements

e present and report on findings
Scientific Children and young people develop a range of analytical thinking skills
analytical in order to make sense of scientific evidence and concepts. This

thinking skills

involves them:

e being open to new ideas and linking and applying learning

e thinking creatively and critically

e developing skills of reasoning to provide explanations and evaluations
supported by evidence or justifications

e making predictions, generalisations and deductions

e drawing conclusions based on reliable scientific evidence

Disciplinary content — Biology

Body systems
and cells

e I can explain how biological actions which take place in response to
external and internal changes work to maintain stable body

conditions.
e Through investigation, I can explain how changes in learned

behaviour due to internal and external stimuli are of benefit to the

survival of species.
e By researching cell division, I can explain its role in growth and repair

and can discuss how some cells can be used therapeutically.
e I have taken part in practical activities its impact on the

curriculumvolve the use of enzymes and microorganisms to develop

my understanding of their properties and their use in industries.
e I can debate the moral and ethical issues associated with some

controversial biological procedures.
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THE FRAMEWORK EDUCATIONAL PROGRAMME CASE

Compulsory education in the Czech Republic covers students aged 6 to 15. The basis
for teaching in the Czech education system is the Framework Education Programme
for Elementary Education. The Framework was introduced in 2004. Based on the
Framework, schools prepared their own School-Based Curriculum Document from
2005 (Tupy, 2014). In primary education (Grade 1-Grade 5), biology is integrated
in the subject “Man and his World” (thematic area “Diversity of Nature”). From
6th to 9th grade, biology is delivered as a subject: Natural Sciences.

The science curriculum includes four educational fields: Physics, Chemistry, Nat-
ural Sciences and Geography. The biology thematic areas covered in the FEP are
presented in Tab. 8.

Tab. 8: The basic structure of biology instruction divided into Learning areas and
thematic fields in the FEP (the Czech Republic) (VUP, 2007)

6-9
(age 11-15)
Man and Nature

Grade 1-3
(age 6-9)
Man and His World

Diversity of Nature

3-5

(age 9-11)

Man and His World
Diversity of Nature

Learning areas

General Biology and
Genetics

Fungal Biology

Plant Biology

Animal Biology
Human Biology
Inanimate Nature
Essentials of Ecology
Empirical Exploration
of Nature

Thematic areas

The learning objectives are recorded by means of learning outcomes. The learn-
ing outcomes define general requirements on science instruction and learning content
that each pupil should be taught. Science content is recorded by means of opera-
tional verbs.

Tab. 9: The learning outcomes defined for the topic of “food chains” across educational
stages covering primary and lower secondary education in the Czech Republic (VUP,
2007)

Grade 1-3 Grade 3-5 Grade 6-9
(age 6-9) (age 9-11) (age 11-15)
- The pupil: The pupil:

Study basic communities in
selected localities of regions,
explain principal mutual
relations between organisms,
and identify shared and
different features in the
adaptation of organisms to the
environment

Give examples of the
occurrence of organisms in

a specific environment and the
relations between them.
Explain the nature of simple
food chains in various
ecosystems and evaluate their
importance.

Scientia in educatione
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Tab. 10: Learning objectives for developing particular biology knowledge (the topic of
cell and its structure) and procedural knowledge by 11-14 years pupils (the Czech
Republic) (VUP, 2007)

Disciplinary content — The pupil:

Biology

General Biology and e recognises the basic manifestations of life and its
Genetics conditions and becomes familiar with the outline of the

evolution of organisms
e describes the basic differences between plant, animal and

bacterial cells and explains the functions of basic
organelles

e recognises, compares and explains the functions of basic
plant and animal organs (organ systems)

e classifies organisms and places selected organisms into
kingdoms and lower taxonomic units

e explains the basic principles of sexual and asexual
reproduction and their importance in terms of heredity

e provides examples of heredity from everyday life, as well
as examples of environmental influence on the formation
of organisms

e explains the significance of viruses and bacteria in nature
and for Man on examples from everyday life

Empirical exploration of e applies empirical methods of exploring nature
nature e observes the basic safety rules of work and conduct when

becoming acquainted with animate and inanimate nature

FINDINGS

Question 1: Regarding the two theory perspectives (new institutionalism and policy
borrowing) it is interesting analyse either different national curricula developed in
similar contexts or similar national curricula developed in different contexts. During
designing curriculum in the Czech Republic, inspiration was sought in foreign cur-
riculum documents, specifically in Scotland, England, Norway, Denmark, Sweden,
Hungary, etc. (Tupy, 2014). It is obvious that Scottish CfE and Czech FEP stem
from similar ideology and mechanisms for reforming curriculum in schools. Both
curricula aim to move away from the centrally prescribed, disciplinary-isolated, and
knowledge overloaded curriculum to a model based on constructivist pedagogy, re-
lying on the professionalism of teachers and “soft” key competencies/capacities as
a crucial goal of education (Holec & Dvordk, 2017).

Most importantly, the quality of implementation was very different in the com-
pared countries. While the Scottish curriculum is accepted by many teachers the
Czech reform is perceived as unsuccessful in school implementation and the readi-
ness of many teachers for the transition from the centrally prescribed, disciplinary-
oriented curriculum to curriculum emphasizing key competencies and relying on
teachers as agents of curriculum change (Dvorak, Holec & Dvotakova, 2018). These
problems are often explained by the low support provided to schools and teachers
during the implementation phase of the reform and/or by the attitudes of conser-
vative teachers (Strakova, 2013; Dvorak & Holec, v recenznim Ffizeni).
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The impact of globalization the science curriculum and its impact on the curricu-
lum is an interesting topic for research but it depends on acquiring comparable data
on school curricula from sufficient numbers of countries (Stacey et al. 2018). The
globalisation of local educational policies can be partly explained by transnational
influence particularly results of TIMSS and PISA studies (Dvoiék & Holec, v re-
cenznim Fizeni). The result of the TIMSS and PISA studies are being a key factor
affecting the educational policies significantly as the countries attempt to improve
their performance in international point of view Both Scottish and Czech educa-
tional policies reacted to decreasing results in PISA by more detailed description of
learning outcomes and their standardization. In England, there is a rising interest in
defining core knowledge and skills to be delivered in particular academic disciplines
(Young, 2007). It is highly important the current National Curriculum in England
took place approximately 10 years after the curriculum reforms in Scotland and the
Czech Republic. National Curriculum represents a different model to curriculum
making focused on developing key knowledge and skills in learning content with-
out defining key skill apart from the disciplines. A further study of the National
Curriculum may bring an impulse for innovating the Czech curriculum in reflecting
both knowledge and competencies in the revised learning content.

Question 2: As expected, there were significant differences among the analysed
curricula, both in organisational approach and thematic areas. First of all, the
biology content differs significantly by the way of how biology topics are organised
in each curriculum.

CfE defines broad thematic areas of biology instruction — biodiversity and in-
terdependence; body systems and cells; inheritance. These concepts are developed
across all levels of Scottish compulsory education. In contrast, NC defines specific
thematic areas emphasizing an academic approach to learning science. The thematic
areas differ in each level of compulsory education in England. During the early years,
there are broad topics relevant mostly to a systematic approach to content organisa-
tion in curricula (e.g. animals, including humans; plants, rocks). In lower secondary
education, biology topics focus on developing academic disciplinary knowledge. The
biology education leads to developing concepts of photosynthesis; cellular respira-
tion; nutrition and digestion etc. Similarly to CfE, Czech FEP prescribes a broad
thematic area “diversity of nature” at primary education. In contrast, during lower
secondary education, the Czech curriculum employs thematic categories that reflect
the systematic approach to classifying organisms (e.g. plant biology, fungal biology,
animal biology, human biology). This content organisation is similar to the NC
approach in terms of developing academic knowledge.

I compared expected learning outcomes focusing on the topics of food chains
and cell and its organisation. In the analysis, I focused on how the statements
of outcomes and objectives differ in their cognitive demands. Moreover, I wanted
to find out whether these outcomes represent academic disciplinary knowledge or
practical everyday knowledge.

Firstly, I analysed the learning objectives intended for primary education. The
following examples show the learning outcomes for the topic “food chains”. Accord-
ing to Bloom’s revisited taxonomy (Bloom & Krathwohl, 2001), the outcomes are
intended to develop both understanding the content knowledge and its application:

Pupils should be taught to: construct and interpret a variety of food

chains, identifying producers, predators and prey. (NC, Key stage 2 Sci-
ence)
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Learning in the sciences will enable me to: 1 can use my knowledge of the
interactions and energy flow between plants and animals in ecosystems,
food chains and webs. I have contributed to the design or conservation
of a wildlife area. (CfE, second level Science)

The pupil: studies basic communities in selected localities of regions,
explains principal mutual relations between organisms, and identifies
shared and different features in the adaptation of organisms to the envi-
ronment. (FEP, Grade 3-5, Man and his world — Diversity of nature)

Secondly, the analysis was focused on statements of objectives referring to lower
secondary education. The outcomes cited below focus on developing content knowl-
edge in the topic of cell and its organisation. According to Bloom’s taxonomy of
cognitive education goals, the outcomes cited below tended to signal emphasis on
the most advanced cognitive skills and metacognitive knowledge in the case of NC
and CfE. In contrast, the FEP statement of learning objectives focuses on prescrip-
tive knowledge and basic cognitive skills including remembering and understanding
content knowledge.

Pupils should be taught about: cells as the fundamental unit of living
organisms, including how to observe, interpret and record cell structure
using a light microscope. (NC, Key stage 3 Science)

Learning in the sciences will enable me to: by researching cell division,
I can explain its role in growth and repair and can discuss how some
cells can be used therapeutically. (CfE, third and fourth level Science)

The pupil: describes the basic differences between plant, animal and
bacterial cells and explains the functions of basic organelles. (FEP,
Grade 6-9, Man and Nature — Natural Sciences)

I can, therefore, conclude here that, at the level of curricular statements of
outcomes, the intention is that disciplinary knowledge is gifted a high degree of
importance, both in terms of content knowledge and procedural knowledge. It is
obvious from the examples of cited learning outcomes that the idea of key compe-
tencies is imprinted in all analysed curricula. In the CfE and FEP, key competencies
are stated as the main principles underpinning the education in Scotland and the
Czech Republic. On the other hand, English NC emphasis disciplinary key knowl-
edge and skills as an integrated part of its learning outcomes. It does not separate
key competencies from the learning content.

Focusing on statements of curricular intent at least, there is a discrepancy be-
tween primary and lower secondary education in the Czech curriculum. The state-
ments of outcomes for lower secondary education are highly descriptive focusing on
basic cognitive skills, whereas the primary education outcomes emphasize procedural
knowledge leading to expected disciplinary outcomes.

CONCLUSIONS

The analyses suggest that, in some respects, there are global trends shaping cur-
riculum reforms in the compared countries. The quality of implementation differs
significantly in dependence on the capacity of the entire education system to do so.
Scotland is a typical lending country of policy origin while the Czech Republic as
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a country of policy borrowing. English National Curriculum represents an educa-
tional policy emphasizing traditional academic disciplines embedded in disciplinary
knowledge. Further research may bring an understanding of how this curriculum
model can impact global educational policy.

The comparative analyses showed that at least judging from three curriculum
documents included in the analysis, pupils develop both disciplinary knowledge and
procedural knowledge during their science/biology study. Disciplinary knowledge
continues to be a key purpose within the analysed curricula and statements of in-
tended outcomes as disciplinary objectives are arguably one of the most important
purposes. All compared curricula differ significantly in the disciplinary content
organisation, statement of intended outcomes of learning and the coherence of par-
ticular topics.

In compared countries, biology learning content in educational policy intentions
is organised into thematic areas at different levels of organisation. Scottish Curricu-
lum for Excellence classifies the science content on significant concepts of learning
with a special emphasis on curriculum coherence. For this purpose, the thematic
areas remain the same across all educational levels. In Curriculum for Excellence,
the disciplinary knowledge uses basic cognitive aims at first and later employs more
advanced types of knowledge. There is an explicit intention that disciplinary con-
tent should not be heavily prescribed, but should be flexible to decisions made by
the teachers.

In spite of similarities between Czech and Scottish curricula from the point of
view of the curriculum reform and competence-oriented curriculum, there are dis-
tinctive differences in learning statements organisation and their content between
Curriculum for Excellence and Czech Framework Educational Programme. In the
Framework Educational Programme, the biology learning content is structured into
traditional systematic domains related to biological taxonomy in lower secondary
education. The statements of intended learning outcomes are strongly prescriptive
in content-based mainly on the own educational objectives rather than the process
of learning and knowledge as an instrument to achieve the objectives. Contrary,
the learning objectives in Framework Educational Programme primary education
prioritise the process of learning and disciplinary knowledge as an instrument to
achieve competence-based outcomes. I argue for the distinctive inconsistency in the
biology learning objectives between primary and lower secondary curriculum. While
the primary education outcomes for Science (Diversity of Nature) are dominantly
focused on making science, the lower secondary outcomes for Biology (Natural Sci-
ence) are based predominantly on delivering descriptive knowledge. Judging from
the learning objectives, pupils are learned to recall and understand biology facts
and phenomena rather than to use their knowledge in purpose to solve scientific and
biology problems.

Focusing on the English National Curriculum, the biology disciplinary content
relates both to the traditional systematic approach (noticeably during Key Stage 1
and Key Stage 2) and later predominantly on key biology concepts. The disciplinary
objectives ensure that children are taught the essential knowledge in particular
subject disciplines. National Curriculum represents a traditional subject-oriented
curriculum centred on academic achievements. Compared to the Czech Framework
Educational Programme, the outcomes are more specific, both in content knowledge
and procedural knowledge and skills.
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