Light Up Science is a six-level bilingual science course for primary students, mapped
against China’s Science and English curricular standards. Each level is composed of two
packages, A for the first semester, and B for the second semester. It aims to inspire an early
passion for science and English in young students — the scientists, engineers and citizens
of tomorrow. It helps you deliver a science learning experience to young children through
English and Chinese in an interesting and effective way.

The aim of this course is to guide students towards becoming global citizens who will have
an open mind, be able to communicate science ideas in English, and become interested in

scientific and technological innovation. To achieve this aim, course objectives are set from

the following three aspects:

Develop students’ scientific literacy
By the end of this course, students will:

Form positive attitudes to science; become curious, inquisitive, cooperative and empirical;
care for nature and living creatures; and become responsible for the community and the
environment.

Understand and engage in the process of inquiry.

Understand the core science ideas and appreciate the relevance of science, technology
and engineering to their daily lives.

Build students’ intercultural communication skills
By the end of this course, students will:

Develop intercultural communication interests and attitudes, and gain confidence to
communicate science ideas in English.

Master about 500 key words, with some sentence structures and discourse patterns
in a science context; be able to use them for effective communication; and gain level-
appropriate functional proficiency in listening, speaking, reading and writing.



Facilitate students’ cognitive development
By the end of this course, students will:

Develop thinking skills, such as observation, comparison, classification, how to conduct a
fair test and control variables, problem solving, and critical and innovative thinking.

Be able to reflect on how they learn.

Be able to apply their thinking skills to other contexts.

This course has the following unique features:

A dual-focused educational approach, integrating content and language learning, in
keeping with the philosophy underpinning a Content and Language Integrated Learning
(CLIL) course.

A teaching approach to accelerate students’ cognitive development by challenging
students’ current level of thinking, encouraging the social construction of knowledge and
facilitating self-awareness as learners.

A wide range of topics to expose students to the big ideas within areas of life science,
physical science and earth and space science.

An inquiry-based approach to science, helping students explore the natural world
through guided inquiry, structured inquiry and open-ended inquiry.

A range of tasks to develop design and technology skills as well as creativity and
innovation, helping students appreciate the relevance of science, technology and
engineering to everyday life.

Student’s Book and CD-ROM e-book

The Student’s Book is an e-pen edition which can be read with a VIATON reading pen.
The point-to-read function and authentic British English pronunciation help to create a
standardized learning environment, improve students’ learning interest, and enhance their
autonomous learning ability.

Each volume of the Student’s Book consists of four units. Each unit contains several lessons
that focus on different aspects of the main topic. (The special Design and Technology units
at the end of each level have their own structure, explained below.) Each unit is introduced
via an engaging cover page, on which questions, rhymes or riddles are supported by
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colourful photographs. To start each lesson, we have included a Stimulus Activity which
initiates thinking and sets the scene for the learning which follows. Key Words introduce
the words that are relevant to the key concepts of the lesson. Each lesson is presented as

a set of Activities, which offer a variety of engagement for learners, from inquiry-based to
Kinaesthetic learning, and from songs to art and craft. Now | Know ... at the end of each
lesson gives a brief recap of the main ideas and concepts. How | Know ... provides students
with the opportunity to reflect on their own learning progress. The statements describe
ways of learning. Some, usually one for each lesson, of the statements will not apply to the
lesson. We suggest that students read out the statements aloud with your help. Encourage
students to identify ways of learning that apply to the lesson which they have just completed.
Let’s Practise! offers a more practical application of what students have learnt. Find Out More!
encourages students to further their thinking about the topic. To conclude the unit, Unit
Review, with its assessment tasks, revisits the main ideas and concepts of the lessons.

The Design and Technology (D&T) units focus on getting students to design and make
items such as small model boats. Each D&T unit has three parts. Make It is where students
are set a D&T task and given some instructions on how to complete it. In Test It, students
have to test if their products have achieved the desired functions, and their designs may be
scored based on performance against given indicators. In Think Again, students have an
opportunity to reflect upon the process of designing and making something, and can decide
upon ways their designs and products could have been improved.

The Glossary at the end of the book allows students to revisit all the Key Words they have
learnt. The accompanying CD-ROM contains an e-book version of the Student’s Book,
allowing students to listen to and review any of the text and songs at will, and to personalize
their learning with notes and links to online resources.

In the Student's Book, you will find E-bag and four student cartoon characters (Mary,
Susan, Bob and Tom). The friendly E-bag character supports the role of the teacher by
explaining scientific concepts, and warning students against possible dangers. Mary, Susan,
Bob and Tom illustrate how to complete the activities, and sometimes expose students’
preconceptions.

Teacher's Book and CD-ROMs

While the Student’s Book will be the focus for your teaching, this Teacher’s Book will enable
you to plan activities, prepare relevant materials, guide learners, and intervene to shape
and embed new learning. It will also help you address students’ preconceptions and guide
you through a young person’s development of scientific understanding.

The Teacher’s Book contains three parts. Part 1 is the Teaching Notes in English. Part 2



contains the Chinese Translations of the Teaching Notes. Part 3 contains the Workbook
Answer Key. The start of each unit in the Teaching Notes informs you of what your
students will have learnt by the end of the unit. There are Science Objectives, which tell
you the science ideas, skills and attitudes that are important within the unit, and Language
Objectives, which show you the vocabulary and sentence structures which we expect
students to be able to use by the close of the unit. Students should be able to make some
statements about science content (e.g. “The moon is round.”), as well as some skills
statements (e.g. “l use my eyes to see.”). Following these objectives, the Unit Overview
introduces you to the topics that will be covered. This section also highlights possible
challenges you might face when teaching the unit, and how you may deal with them.

Each lesson then starts with Objectives and an Overview, focusing on the topics of
individual lessons. Each activity is accompanied by useful teaching notes, with suggested
alternative or extension activities to enrich students’ learning experience and address
learner diversity. Answer keys to activities are shown on the facsimiles of the Student’s
Book pages. The Now | Know ... section is translated into Chinese so that it may easily
assist bilingual learners. The Unit Review also comes with teaching notes and answer keys.
You may wish to supplement the questions with others of your own. It is certain that, as the
unit closes, students will have asked, or will still be asking, many questions. Give them time
to explore these questions in their groups. For the teacher, such dialogue is a very powerful
opportunity for formative assessment. Following the Unit Review is a References section,
which suggests useful online resources relevant to the unit.

Teachers are provided with two CD-ROMs. CD-ROM 1 contains teaching resources in the
form of PowerPoint presentations for each lesson. CD-ROM 2 is an e-book version of the
Student’s Book providing a click-to-read function.

Teachers play an essential role in students’ learning processes. As you know your students’
abilities the best, you may choose to adapt some of the activities or create your own
additional materials for a lesson or a test to suit their needs.

Workbook

Each Student’s Book is accompanied by a Workbook to enable students to revise and
consolidate the knowledge and skills gained during each lesson. Based closely on the lesson
activities in the Student’s Book, the Workbook is intended for self-study outside of class.
The Workbook includes Activities, a Practise the Words! section, and a simple, attractively
designed Reading section, through which students can gain confidence with simple science
passages in English, and think further about some questions related to the scientific topics
they have covered.
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Materials Kit

Students are also provided with a Materials Kit, which enables them to perform hands-on
activities in person, in pairs or in groups. The kit contains a guidebook and all the basic
materials required for each activity.

OUR PHILOSOPHY

Content and Language Integrated Learning
Content and Language Integrated Learning (CLIL) was first defined by David Marsh in 1994:

“CLIL refers to a situation where subjects, or parts of subjects, are taught through a foreign
language with dual-focused aims, namely the learning of content and the simultaneous
learning of a foreign language.”

CLIL is one innovative approach that has emerged to cater to the global age in which the
world is interconnected in ways not seen before. It can offer a variety of benefits: It builds
intercultural knowledge and understanding, develops intercultural communication sKills,
develops multilingual interests and attitudes, provides opportunities to study content
through different perspectives, and increases learners’ motivation and confidence in both
the language and the subject being taught.

In Light Up Science, we have three focuses — content,
communication and cognition. The first focus in the
CLIL triad is science content, which provides the
context of learning. Students will gain core science
ideas and inquiry and design process skills, as well as
scientific attitudes and values.
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Communication is the second focus. The English Cognition

language, the tool of communication, aims to support The CLIL Triad

content learning. Students do not learn English simply

for the sake of language learning or for future use. It is students’ desire to understand the
content that motivates them to learn the language. They learn the English that they need for
the sake of content learning, and put just-learnt language to immediate use while learning
science content that is relevant to their lives. It is a just-in-time language learning approach.
With Light Up Science, students will develop a science vocabulary, sentence structures and
discourse patterns related to the science topics and gain the confidence to express science
ideas in English.

Last but not least, the third focus is on the mental faculty of knowing, or cognition



(thinking). Thinking drives the learning process, whatever the subject is. CLIL is no
exception: good CLIL practice is driven by cognition too. With Light Up Science, students
will develop both lower- and higher-order thinking skills, and are always encouraged to
reflect on their thinking processes (“metacognition”).

Learning science and learning about science

The subject of science covers a particular body of knowledge — life science, physical science,
and earth and space science. Learning science involves a learning journey moving from simple
observation of features, phenomena and patterns to the building of concepts through dialogue
and investigation, and from these concepts to appreciating the “big ideas” of science.

The big ideas of science have developed over a long time scale. New ideas build upon and
challenge older ideas, and evidence from experiment and observation helps to shape new
thinking. Learning about science is appreciating how new knowledge and understanding
emerges through a process of inquiry. We want students to experience the process of
inquiry and thereby understand how scientists build new knowledge in a systematic way.
Students should not only “know some science” but also appreciate how science works.

To best understand how science works, students need to engage in their own inquiries.
They need to be both hands-on and minds-on, and motivated to find out for themselves.
Science inquiry usually involves proposing problems, making predictions, working out
plans, collecting evidence through observation, measurement and experiment, interpreting
results, drawing conclusions, sharing results, and evaluating and reflecting upon the inquiry
process. It is a collaborative process where dialogue, shared ideas and the ability to listen,
to think and to describe are critical. The language of science develops through talking,
listening and thinking during the inquiry process. Understanding concepts and ideas,
appreciating how science works and being confident to talk about it, read about it and
engage in thinking about it is what is called “scientific literacy”.

In Light Up Science we include activities which engage students in inquiry at three levels.

Inquiry Level Description

Guided Inquiry The direction of this type of inquiry is determined by the teacher.
Guided inquiry can embrace a range of science skills and might be
offered to students as a “Let’s observe ...” or “What can we discover
about ...?” activity.

Structured Inquiry  This is more focused and is about finding out in a methodical
manner. It involves making predictions, gathering data and
interpreting results. This might be offered to students as a “What
happens if ...?” or “Which is best for ...?” activity.



Inquiry Level Description

Open-ended Inquiry This is more open-ended than a structured inquiry. It usually involves a
fair test, managing variables and sharing results. This might be offered
to students on a “Design your own way of finding out ...” basis.

Learning science also involves the development of attitudes such as an enquiring mind,
an evidence-based attitude, care for living things, and a sense of responsibility for the
environment.

With its variety of topics, its thoughtful and practical activities, and its engaging design,
our course will offer your students an enjoyable learning experience which encompasses all
essential aspects of learning science.

Cognitive Acceleration and metacognition

Teachers have the opportunity to reshape and accelerate learning. Learners construct

their own interpretations of the world, and these personal interpretations, often called
“alternative frameworks”, have a significant influence on classroom learning. The process

of reconstructing or reshaping personal learning through the exploration of key concepts,
through skilled questioning, through group thinking and problem-solving tasks, is called “social
constructivism”. This process has helped shape the design of lessons and activities in Light
Up Science. Articulating, listening and reshaping ideas is a social process. Learning is shaped
by group interactions, by forming and reforming sentences which describe reasoning and
reveal thinking. Within this social dialogue the learner is an active contributor, aware of their
own contributions and their own thinking. This process is called “metacognition”.

“Cognitive Acceleration” (CA) means the process of accelerating students’ “natural”
development process through different stages of thinking ability. First developed by Michael
Shayer and Philip Adey at King’s College, London, Cognitive Acceleration is a constructivist
approach to learning and teaching and has its foundations in the ideas of Jean Piaget

and Lev Vygotsky. Students are encouraged to be provided with cognitively stimulating
experience, learn co-operatively (social construction of knowledge) and reflect on their own
thinking and problem-solving processes (metacognition). Cognitive Acceleration has been
applied in the UK and some other countries since the 1980s, and has been demonstrated to
show positive effects on students’ cognitive growth and academic performance.

Teachers, trained in the philosophy of CA, deliver a series of “thinking skills” lessons during
which constructivist strategies such as group work, dialogue and metacognition play a part.
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CA lessons run over five stages:

1.

5.

Concrete preparation, where the teacher sets the context, clarifies the terms of problems
and introduces new words or equipment.

. Cognitive conflict, where students encounter problems taking place within their “zone

of proximal development” (ZPD) which cannot be easily solved by learners using their
current level of thinking but which, with carefully structured help from an adult or more
able peers, they can solve.

. Construction, where students resolve cognitive conflict through inquiry and discussion

either in pairs, small groups or as a whole class.

. Metacognition, which means simply “thinking about your own thinking”, where students

reflect upon how they solved a problem, what they found difficult about it, what sort of
reasoning they used, how they sought help and what sort of help they needed.

Bridging, where students apply their thinking to new contexts.

The sections of our course have been influenced by a thinking skills philosophy as shown in

the following diagram:

Stages of Cognitive Acceleration Sections in Light Up Science

Concrete Stimulus
preparation Activity

1 N

Coganlve 6 Construction Activity
conflict

Metacognition

Now | \ l How |

Know ... Know ...
Bridging Lets Find Out
Practise! More!

VARY



All science lessons have their own unique character. Some follow the above scheme more
closely than others. However, cognitive challenge is built into all lessons. This does not have
to be cognitive conflict, but on occasions it is.

Assessment

Both teachers and learners need to know how learning is progressing. During teaching
you will no doubt ask yourself questions such as: Are the key ideas emerging? What is
happening to students’ thinking? Are we ready to move on to the next stage? If not, where
are the stumbling blocks?

Answers to these “real-time” questions need to emerge during the learning process so

that you can act accordingly. Formative assessment helps you monitor students’ progress
as they learn. The course is designed to provide opportunities for formative assessment
during lessons. There are group tasks during which you can listen to students’ dialogue

and opportunities where you can probe understanding through your own questions to
individuals or to groups. Drawings and activities in Student’s Book have been designed to
offer first-hand evidence of learning. Effective formative assessment will tell you how well
your students have been doing and where their challenges lie, and enable you to adjust your
teaching accordingly. Feedback to learners on their achievements can provide motivation to
learn more, to engage more and to ask more questions. Assessment can be a great booster
for student confidence and positive attitudes towards learning.

Apart from formative assessment, we have provided you with summative assessment
resources throughout the course. The Now | Know ..., Let’s Practise! and Find Out More!
sections tell you the most important learning outcomes for a lesson. Use these summaries
to formulate your questions to students. Each unit closes with a Unit Review. You may

use the Unit Review as a formal test, but also as an informal group task or whole-class
focus for discussion. The Workbook is a useful tool for student self-assessment. You may
decide to invite students to work in pairs to share their Workbook entries. Each semester
closes with a summary assessment which covers key ideas from all four units. Any of these
assessment tasks can be accompanied by student reflections about their own progress.
They might want to write out some new targets for their own learning, or celebrate learning
by writing a “note to self” congratulating themselves on their progress.

During periods of assessment you will want to ask yourself: “What am | looking for?” Be
guided by the planned objectives for learning and ask yourself questions such as:

Do the students understand the core ideas? Which ideas might need revisiting?



o Are they confident with learning through a process of inquiry? Can | see evidence of
inquiry skills being used and developed?

e Do they display positive attitudes towards science? Is there evidence of motivation? Do
they ask questions?

e Do they gain confidence in using English to communicate science ideas?
e (Can they use appropriate words, sentence structures and discourse patterns?
o Are they self-aware? What do they say about their own learning?

A portfolio of achievement can be designed to include evidence covering all these elements.
Creating a portfolio of achievement for each student can help teachers, students and
parents monitor progress. Leave space for celebratory comments, reward stars and “must
do” targets, but remember to give ownership and thereby responsibility for their portfolios
to the students themselves.

/

Philip Adey Bob Kibble
Editors-in-chief for Light Up Science
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