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	1. RECENT TRENDS IN  CURRICULUM AND TEACHING
METHODS IN SCIENCE EDUCATION
DR RAKHI SAWLANI
ASSISTANT PROFESSOR B.ED. COLLEGE
 


	2. STANDARDS-BASED SCIENCE EDUCATION:
NEXT  GENERATION SCIENCE STANDARDS (NGSS)
 National Science Education Standards (NSES) in 1996 to reform science teaching. It was then
revised and renewed in 2013 through mutual cooperation between the National Research
Council (NRC), the American Association for the Advancement of Science (AAAS), and
National Science Teachers Association (NSTA), producing what are known as the Next
Generation Science Standards (NGSS) 2013.
 NSES describe what a scientific intellect should be and provide science education criteria to
assess the quality of educational opportunities, methods of teaching science, assessment
methods, and quality management of science teacher education of science teachers.
 STEM conforms to many standards, including the NSES prepared by the National Academy of
Sciences (National Academy of Science, 1996), the National Mathematics Standards prepared
by the National Council of Teachers of Mathematics (NCTM, 2000),and the Standards for
Technology Literacy prepared by the National Association for Technology Education
(International Technology Education Association, 2000).
 


	3. NGSS INCLUDES
 1.  Science Content Standards for Grades 1–12;
 2. Science Teaching Standards;
 3. Science Assessment Standards;
 4. Science Education Program Standards;
 5. Science Education System Standards; and
 6. Professional Development for Teachers.
 


	4. DIMENSIONS IN SCIENCE  EDUCATION
 First dimension: Science and engineering practices. Science practices describe the
behavior of scientists during scientific investigation and when building models and
theories about the world, whereas engineering practices describe the behavior of
engineers when designing and building models and systems.
 Second dimension: Crosscutting concepts. These are a means of connecting various
scientific fields, and include patterns, similarity, diversity, cause and effect, size,
proportion and quantity, systems and system models, energy and material, structure and
function, and stability and change. Crosscutting concepts are important because they
provide an organized and coherent scheme in different fields and disciplines of science.
 Third dimension: Disciplinary core ideas (DCIS) are the core ideas within or across
multiple disciplines in science or engineering. These ideas build upon each other as
students’ progress through levels of education and are grouped into four areas: physical
sciences, biology sciences, earth and space sciences, and engineering design.
 


	5. TEACHING SCIENCE
THROUGH STEM
  Integrated experience
 Dominant trend
 focus on the unity and integration of science as expressed by STEM education.
 Does not depend on the philosophy of “science for science,” which presents scientific facts in a
fragmented form,
 Develop students’ thinking skills or their understanding of the mutual relationship among science,
technology, and mathematics within an integrative conceptual framework.
 show the functional role of science and technology in the life of individuals and society
 engage students in finding solutions and making decisions institutions and problems that arise in
daily life
 


	6. CONTRIBUTION OF STEM  IN LEARNING
 STEM prepares them for a future as engineers and scientists
 STEM contributes to the production of innovative ideas that will lead to economic
development
 STEM predicates on the fact that those who begin studying early in the scientific
and technological fields will be more prepared to for future scientific careers.
 STEM education operates within the context of a complex phenomenon or
problem, with tasks that require learners to use their knowledge and skills from
various systems(science, technology, mathematics, and engineering design).
 Integrate 21st century skills into science education.
 


	7. TEACHING SCIENCE
THROUGH STEAM
  Georgette Yakman (2012) is also considered to be the founding researcher and creator of STEAM
Education
 STEAM focuses on preparing innovators for life in the 21st century
 STEAM is an educational curriculum for learning that takes science, technology, engineering, arts,
and mathematics as the main axes to direct students’ inquiries through dialogue and critical
thinking during experimental learning practices, in order to solve real live problems not
hypothetical situations, and adopt methods of cooperation in creative works.
 science and technology are interpreted through engineering and arts (social, linguistic, physical, and
musical), all of which are based on the elements of mathematics.
 


	8. GENERAL FOUNDATIONS OF  THE CONCEPTUAL FRAMEWORK FOR THE
STEAM APPROACH
1.In general, the artistic component enriches and refines the personal construction.
2. Art is an excellent way to practice distinct types of thinking.
3. Artistic activities are an appropriate field for building mental perceptions and imagination.
4. Art represents a tangible transformation of theoretical perceptions of scientific knowledge and its
applications in various fields of science.
5. Artistic activities allow the formation of a common field of understanding and communicating
among learners according to their preferences.
6.The applied aspects of artistic activities are compatible with the foundations of scientific thinking.
7. Art activities provide an opportunity for free, unrestricted innovative practices, which is a major
requirement for studying integrated disciplines in science, mathematics, engineering, and technology.
 


	9. MODERN TRENDS IN  SCIENTIFIC FIELDS AND THEIR VARIOUS BRANCHES
 Nanotechnology
 Bioinformatics
 Green chemistry
 Human genome
 Genetic engineering
 Earth and space sciences
 


	10. NANOTECHNOLOGY
 Nanotechnology is  a scientific revolution that has been applied in many fields, including medicine, electronics,
construction, chemistry, and space.
 The term “nanotechnology” is composed of two words; “nano” means “infinitesimal” and represents a part of
a billion (e.g., a nanometer is one billionth of a meter).
 “Technology” refers to the practical application of knowledge in any field to make and produce useful things.
 Thus, nanotechnology is concerned with studying and manufacturing materials anddevices with nanoscale
dimensions that have new and different properties, while nanoscience is interested in studying the
composition and properties of materials at the nanometer scale.
 Nanotechnology is a multidisciplinary field that relies on concepts from various fields, the most important of
which are physics, chemistry, and biology.
 Nanotechnology depends on the processes of science, science curricula are the most suitable places to focus on
nanotechnology education.
 


	11. NANOSCIENCE
 Science teachers  should be trained in nanotechnology, as it will become an integral part of future
science curricula.
 inclusion of nanotechnology in science curricula helps learners to assess the current and future
applications of nanotechnology and their effects on and risks for society, and may prompt them to
choose careers in the field of nanotechnology
 Nanoscience presents learners with an abstract world, since all the scientific phenomena associated
with nanotechnology are intangible.
 An understanding of nanoscience thus requires learners to have a higher level of thinking based on
significant scientific knowledge.
 Therefore, it is necessary to use various methods and strategies in teaching science, including
simulations, models, and scientific analogies, to clarify the scientific facts, concepts, and
phenomena associated with nanotechnology and increase learners’ ability to absorb them.
 


	12. GREEN CHEMISTRY
 Also  known as sustainable chemistry, is a field that combines chemistry and chemical engineering to
reduce the emissions from chemical manufacturing processes to the greatest degree possible and to
create new and alternative chemicals, products, and processes that do not harm–or even benefit–
the environment.
 Unlike environmental chemistry, which is concerned with the effects of chemical pollutants on the
environment, green chemistry focuses on technological approaches to prevent pollution and reduce
the consumption of non-renewable resources and harmful substances.
 aims to produce chemicals that do not pollute the environment and to design chemical reactions
that efficiently consume all reactants and/or avoid undesirable byproducts, while reducing
production costs, time, and effort.
 It is related to three aspects of sustainability: economics, in that it has a lower economic cost than
ordinary chemistry; materials, in that it involves the optimal use of raw materials and their
recycling; and waste, in that it reduces unwanted and harmful secondary chemical products and
their release to the environment.
 


	13. MODERN TRENDS IN  SCIENCE TEACHING METHODS AND STRATEGIES
 These modern teaching strategies rely on the use of educational technology to
teach science and enhance students’ opportunities for self-learning and
meaningful learning.
 Include teaching strategies based on Web 2.0 technologies, integrated learning,
and flipped learning
 Strategies that rely on visual stimuli such as the thinking maps strategy, mind
maps, the fishbone strategy, and the circular house shape strategy;
 Strategies that focus on individual differences, such as differentiated teaching and
adaptive education.
 


	14. FLIPPED LEARNING
 Flipped  learning depends on technology to keep pace with current developments , it has been used in some
science education research in order to support the teaching and learning of science.
 Flipped learning is a form of combined learning that involves both e-learning and direct
learning;
 It reshapes the educational process, and roles of both school/home change as they replace each other.
 The learner uses technology at home (e.g., video clips, audio clips, and so forth) to learn the concepts and
the basic ideas associated with them.
 


	15.  Then goes  to school to apply and solve problems associated with these concepts with the help of her/his teacher, and
peers participate in carrying out activities related to the lesson.
 Flipped learning targets teaching in the classroom to make learning easier and more fun and makes it possible for the
teacher to use class time to share in learner-centered interaction rather than in dumping information on
students.
 This type of learning can convert class time into home through recorded videos.
 Flipped learning is important in that it ensures an appropriate investment of classtime that allows
more time for investigation.
 The teacher spends most of the time in the classroom guiding, motivating, and assisting students and
building stronger relationships with them.
 Students are transformed into researchers of information resources, which promotes critical
thinking and self-learning. This method also provides freedom for students to choose their own time
and speed for learning.
 Students receive feedback from the teacher during class, which provides remedial teaching for late
students.
 


	16. DIFFERENTIATED EDUCATION
 Differentiated  education is a recent trend in teaching science according to the
diversity of learners.
 Differentiated Education is clearly one of the goals of science education to take into
consideration the individual differences among learners.
 This teaching strategy help to achieve meaningful learning and assist science
teachers in creating educational situations for learners of different levels.
 Diversification of teaching strategies according to the nature of learners in the
classroom.
 Differentiated education is defined as an integrating approach in teaching that
satisfies the diversity of skill levels and students’ abilities in a single classroom.
 


	17. ROLE OF TEACHER  IN
DIFFERENTIATED EDUCATION
 The teacher changes and modifies the elements of the curriculum to correspond
with the characteristics of the learners, in order to raise the level of all students.
 The importance of differentiated education is that it helps the teacher to consider
differing students’ abilities and to realize the needs of all students, including those
who excel and those with learning difficulties.
 Differentiated learning helps to promote students’ human right to receive a good-
quality education without discrimination
 


	18. ADAPTIVE LEARNING
 Students’  adaptation to e-learning receives little attention. Therefore, e-learning must be designed according to the
needs and capabilities of students.
 Education must be adapted to the nature of learners’ abilities.
 An adaptive learning environment is a personal electronic system that supports adaptive interaction; the system
receives data, creates a model of its own, and then performs adaptation according to that model
 adapting e-learning to learners according to different learning styles, which introduces a new pedagogical model based
on adaptive methodology.
 The adaptive methodology provides content for learners in a unified way while allowing them to choose from the
different learning elements according to various standards that suit each of them separately.
 Adaptive learning depends on three basic elements: a learner’s primary knowledge, the learning objectives, and the
learner’s preferred learning methods.
 


	19. BUILDING AN ADAPTIVE  EDUCATIONAL SYSTEM
 Adaptive e-learning is a new approach to education that makes an e-learning system more flexible in displaying
information to build links for each learner to fit with their knowledge and capabilities.
 This type of learning depends on the distinct characteristics of each learner which must be observed within the learning
environment. Thus, what is appropriate for one learner may not be appropriate for another.
 Adaptive e-learning helps to develop learning processes and thus improve students’ result.
 Modern teaching strategy relies on technology takes into account individual differences among learners.
 The educational content should fit the learner’s level; thus, a learner’s initial level is first identified, and educational
activities are then presented that align with their needs and abilities.
 Content elements should be organized in a specific manner, from easy to difficult.
 Learners’ characteristics previous experiences should be determined.
 Learners should be given the opportunity to practice the required behavior through repetition, and different methods
should be used to provide feedback
 


	20. MODERN TRENDS IN  SCIENCE EDUCATION
TECHNOLOGY
 


	21. VIRTUAL REALITY TECHNOLOGY
  Several forms of virtual learning environments emerged that support science teaching in various ways.
 Virtual reality involves Head mounted Device (special helmets and/or gloves with sensors) and is a
computer-simulated three-dimensional environment that people can interact with by examining the
contents of this environment through sounds, images, and graphics.
 The degree of interaction with virtual reality varies from contemplating what the reality contains to
interactions that enable learners to influence and change the environment or its contents.
 Virtual learning environments include virtual laboratories, which are defined as simulated
laboratory experiments that take place without an actual physical laboratory.
 


	22.  A virtual  laboratory allows learners link theoretical and practical aspects of content without the use of
real laboratory tools.
 They are programmed electronically to simulate real experiences.
 virtual museums rely on digital audiovisual technology to provide a “walk-through” or other
presentation of a museum or its contents on the Internet.
 It is worth noting that virtual visits and trips over the Internet provide interactive environments that
include a set of various digital tools and allow learners to “visit” a wide variety of places and learn
from them using different forms of media.
 Such experiences allow learners to explore interesting places and topics without the restrictions of
time or space.
 Many studies on science education have examined virtual reality technology in various forms,
including virtual laboratories, virtual museums, and virtual trips.
 


	23. INFOGRAPHIC TECHNOLOGY
 An  infographic is a visual representation of data and ideas that quickly conveys
complex information to a target audience in a simple, attractive, and easily
understood way.
 Infographics to present scientific concepts in a focused and attractive way without
losing content.
 The aim of such infographics is to improve students’ understanding of scientific
information, ideas, and concepts in order to enhance their learning experiences,
improve their ability to retain and retrieve information, and enhance their ability
to think, develop ideas, and organize their ideas logically.
 


	24. INFOGRAPHICS
 Infographics contain  visual stimuli that directly
affect a learner’s motivation to look at the visual
content, assess its components, and perceive the
relationships among its various elements.
 A number of studies have focused on using
infographics to teach science at different
educational levels and on measuring the impact of
infographics on objectives such as student
achievement, visual thinking, and contemplative
thinking; students’ motivation for achievement; and
students’ motivation to study science.
 These studies show an improvement in the level of
learners using various types of infographics.
 


	25. AUGMENTED REALITY
 Augment  means to make (something) greater by adding to it; increase:
 Augmented reality allows the blending of realistic synchronous digital content from software and computer
objects with the real world.
 An augmented reality system offers a dual display that combines the real scene a user is looking at with a
computer-generated virtual scene that enhances the real scene with additional information.
 Augmented reality has been used to teach science in scientific laboratories, conduct different experiments in real
classrooms, which help motivate learners to participate by simultaneously combining fun with learning.
 Augmented reality does not separate learners from their real world; rather, it realistically transmits the real
world into the digital world, which is liable to increase learners’ curiosity and encourage scientific inquiry.
 Many studies have focused on the use of augmented reality technology to teach science at various educational
stages, and have shown that this method is effective in enriching science education goals such as student
achievement, creative thinking, and motivation.
 


	26. HOW AR ENHANCES  LEARNING
 Use of virtual objects instead of physical ones
 Recreate 3D model like beating heart, dinosaur, chemical compound
 AUGTHAT app
 Better sense of size, shape and position
 High interactivity
 High autonomy
 Greater engagement
 Freedom, flexibility, faster learning
 Stimulation of multiple senses
 


	27. MODERN TRENDS IN  EVALUATING
TEACHING AND LEARNING SCIENCE
 


	28. ALTERNATIVE EVALUATION
 Alternative  evaluation uses diversified strategies related to the realities of learners’ lives that
increase students’ motivation to learn while reducing the time required by the teacher to
evaluate students.
 The teacher facilitates learning for her or his students and directs them to use self-evaluation
methods.
 Alternative assessment is an ongoing process in which both teacher and student
participate in making judgments about the learner’s performance and improvement using
various methods and strategies including performance tasks, interviews, tests,
achievement file, reports, peer evaluation, and cooperative activities.
 Alternative evaluation focuses on the learner’s performance of real and meaningful tasks
that help to develop his/her cognition and skills.
 


	29. ROLE OF TEACHER  IN ALTERNATIVE EVALUATION
 The Learner’s performance is assessed according to specific tools and standards in order to improve his/her
performance and provide feedback.
 The teacher uses alternative evaluation in three stages: planning evaluation, using evaluating tools, and following up
with alternative evaluation.
 Alternative evaluation is based on authentic and realistic performance tasks, and on certain expectations and
performance indicators for educational material.
 It provides the teacher and learner with feedback to be used in a reviewing the learner’s performance. Itis also a
scientific, comprehensive, economic, and democratic evaluation.
 Alternative evaluation strategies include: performance-based evaluation strategies, pen andpaper evaluation
strategies, observation strategies, communication evaluation strategies, and self-review strategies.
 Alternative evaluation tools can also be adopted, such as checklists, grade scales, verbal grading scales, learning
progress description records, and storybooks .
 


	30. ALTERNATIVE EVALUATION
 The  application of alternative evaluation strategies present several difficulties,
including:
 teachers’ lack of mastery of the tools and strategies of alternative evaluation,
teachers’ resistance to change,
 the difficulty of covering all students’ tasks due to large numbers of students,
 and the fact that alternative evaluation has many requirements that increase the
economic cost and require more time and effort than traditional evaluation.
 


	31. INTERNATIONAL TESTS
 The  evaluation of academic achievement in science and mathematics occupies a
great place in educational systems due to its relationship to scientific development
and progress in each country.
 International tests are an important measure used on a global level to evaluate the
educational levels of science, mathematics, and reading in different countries.
 Most Arabic countries have engaged with international tests such as the Trends of
the International Mathematics and Science Studies (TIMSS) and the Program for
International Student Assessment (PISA).
 


	32. TRENDS IN THE  INTERNATIONAL MATHEMATICS AND SCIENCE STUDIES
(TIMSS)
 Many international/local organizations/bodies have undertaken international efforts to develop
science education and reduce the gap between scientific progress and science education in schools.
 TIMSS aim to assess the level of student achievement in science and mathematics.
 They are carried out under the supervision of the International Association for the Evaluation of
Educational Achievement (IEA), which is located in the Netherlands .
 TIMSS tests are defined as a global project designed to compare the teaching of science and
mathematics in public education schools around the world.
 Their aim is to allow countries to learn educational practices from each other, and to develop
science and mathematics curricula in order to achieve a higher level of achievement.
 


	33. TIMSS
 TIMSS tests  assess students’ achievement in mathematics and science in Grades 4 and 8. In addition
to student achievement, a broad background is collected on the availability of school resources, the
quality of the learning, and the teaching curricula.
 This background is important because it allows participating countries to measure their progress in
mathematics and science education and helps them to make necessary educational reforms based
on an objective and comprehensive assessment.
 Comparison is made among participating countries regarding the cognitive and scientific skills that
students have learned in Grades 4.
 Various studies have focused on the requirements for applying TIMSS to assess the level of student
performance and then reforming science education.
 


	34. PROGRAM FOR INTERNATIONAL  STUDENT ASSESSMENT (PISA)
 PISA is a cooperative effort among participating members from OECD countries, inaddition to a number of other
participating countries.
 PISA testing covers four knowledge areas: mathematics, reading, science, and problem-solving skills.
 It provides a method for assessing knowledge, skills, and trends by measuring students’ ability to use knowledge in
everyday life situations.
 It aims to compare the levels of students aroundthe world and reveal their shortcomings, allowing academically
weaker countries to benefit from the experiences of academically superior countries.
 These assessments integrate science ,mathematics, and reading assessments with information on students’ social and
economic background, learning styles, and learning environments.
 PISA tests results reveal the variables that affect the growth of knowledge, skills, and trends at both homeand school,
and show how these variables interact together.
 A number of studies have examined the PISA program, how to develop science curricula in the light of its
requirements, and how to evaluate the level of students’ performance in it
 


	35. MODERN TRENDS TO  PREPARE THE SCIENCE TEACHER
 Content. This refers to the science teacher’s ability to understand scientific knowledge and
practices and be able to relate and interpret concepts, ideas, and applications in daily life.
 Nature of Science. This refers to the science teacher’s ability to teach the history and philosophy of
science and its processes, to help students distinguish between what is science and is not
science, and to help students understand science as a universal human endeavor.
 Inquiry. This refers to the science teacher’s ability to help students study science through scientific
inquiry skills.
 Issues. This refers to the science teacher’s ability to help students make decisions related to social
science and technology issues.
 Skills of Teaching. This refers to the science teacher’s skills in teaching science, which may include
a variety of teaching strategies.
 


	36. SCIENCE TEACHERS’ PREPARATION  STANDARDS
 Curriculum. This refers to the science teacher’s ability to plan for the implementation of an effective science
curriculum that is consistent with the objectives of the National Standards of Science Education.
 Science in Community. This refers to the science teacher’s ability to link the field of science to local and
regional communities, and to use individual and institutional community resources in the teaching process.
 Assessment. This refers to the science teacher’s ability to design effective assessment methods and tools to
determine student achievement including personal, mental, and social aspects.
 Safety and Welfare. This refers to the science teacher’s ability to create and equip safe learning environments
that support student success.
 Professional Growth. This refers to the science teacher’s ability to continuously and professionally develop
him or her in order to meet the needs of learners, the school, the community, and the teaching profession.
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