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Introduction:

Teaching Methods. The term teaching method refers to the general
principles, pedagogy and management strategies used for classroom
instruction. Your choice of teaching method depends on what fits you —
your educational philosophy, classroom demographic, subject area (S)

and school mission statement

Education is a process, the chief goal of which is to bring about
change in human behavior. Every individual should have an access to a
type of education that permit maximum development of his potential and

capabilities.

Every task is done for particular purpose, its becomes easy to
achieve it when we know its objectives or goals as well. In any
educational program to be effective the purposes and objectives have to
be clearly stated. So it is easy to select the right subject matter, the
clinical experience and the right method to be evaluate the students’

performance and the teaching learning process.

Entire society, philosophy, values, circumstance under which student
are going to perform should be taken into account comprehensively

before planning educational objectives.

Thus the objectives desirable outcomes of intended action through

the mood of education.
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Chapter 1
Nature of mathematics
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Chapter 1
Nature of mathematics

Mathematics is defined as science that develops counting, measurement

and shape description practices, deals with logical thinking and

quantitative calculation, and introduces mathematics as a key auxiliary

branch in physics; technology; and quantitative aspects of life sciences.

Banks knew mathematics in 1965 as follows: Mathematics is the salt
of the earth, and its translation means that (mathematics is the salt of the
earth), and if this indicates something, it shows how important
mathematics is in scientific and practical life as the need for food for
salt.

If each Salt character is divided separately, the four letters will result
in the following words: letter S symbolizes the word Science, letter A
symbolizes art and letter L symbolizes language, and the last letter T
symbolizes the word Tool, so mathematics becomes a science, language,
art and tool, and each of them is illustrated:

Mathematics Science: Mathematics is characterized by knowledge
based on sequence, starting with concepts and ending with theories and
laws on which other sciences are based.

Mathematics is an art: Mathematics is characterized by the gradient,
sequence, homogeneity and consistency of ideas in building information,




relying on each other and producing mathematical models capable of
clarifying the attitudes of everyday life.

Mathematics is a language: mathematics is a universal language; it
uses standardized symbols to communicate ideas among individuals and
helps intellectual communication among members of society.

Mathematics is a tool: Mathematics is frequently used in the areas of
daily life and has a major role to play in the study of other scientific
disciplines, a tool used to organize and coordinate ideas and clarify the
environment in which human beings live.

Mathematics is an abstract science of the creativity of the human
mind and is concerned with ideas, methods and patterns of thinking.

The importance of studying mathematics

- A good tool for interpreting life situations.

-A great appointee to understand the life around us.

- It has extensive applications in public life.
-1t serves scientific and technological growth and development.

-Other subjects (mathematics serve the Queen of Science and her
servant).

Mathematics branches

Mathematics has many branches. These branches may differ in the
quality of their issues and the practical applications of their results. In
any case, mathematicians working in various disciplines are often
involved in the use of the same basic concepts and processes. This item
discusses some basic types of mathematics.
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Methods and methods of studying mathematics

Studying mathematics requires special methods and methods that make
it easier to understand and solve issues, where you can achieve good
results in mathematics by following the following steps:

1-Read the entire mathematical issue to be resolved before you start -
solving it, as well as try to understand its nature and what mathematical

methods you will need to use in the solution.

2-Write down the proposed solutions in full, as codifying each step
while resolving the issue helps to understand each part of it.

14




3-Write down all the numbers and data that you will need to use to
resolve the mathematical issue, to simplify the resolution of the issue.

4-Ensure a good understanding of certain sports issues that contain -
diagrams, charts or associated tables, if any.

5-Attention to mathematical concepts and terminology, through which
the nature of the issue is understood, and the basic rules that enable it to
be resolved correctly.

6-Check the steps of action after the issue has been resolved, and see if
the answer makes sense in its outcome, and in the correct units.

7-Solve homework, then add and solve more exercises, as well as solve -
textbook exercises, or online.

8-Training to understand sports issues by practicing the resolution of -
different tests.

9-Resolve issues with a group of classmates, and check the solution -
method collectively, with a view to making sure they understand them.

10-Use a teacher or teacher when having difficulty understanding certain
ISsues.

11-Interaction in the classroom, by taking notes and using the teacher in -
case of the need for any questions or further explanation.
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Mathematics Curriculum




Chapter 2

Mathematics Curriculum

The term curriculum refers to the lessons and academic content
taught in a school or in a specific course or program. In dictionaries,
curriculum is often defined as the courses offered by a school, but it is
rarely used in such a general sense in schools.

Depending on how broadly educators define or employ the
term, curriculum typically refers to the knowledge and skills students are
expected to learn, which includes the learning standards or learning
objectives they are expected to meet; the units and lessons that teachers
teach; the assignments and projects given to students; the books,
materials, videos, presentations, and readings used in a course; and the
tests, assessments, and other methods used to evaluate student learning.

An individual teacher’s curriculum, for example, would be the
specific learning standards, lessons, assignments, and materials used to
organize and teach a particular course.

When the terms curriculum or curricula are used in educational
contexts without qualification, specific examples, or additional
explanation, it may be difficult to determine precisely what the terms are
referring to—mainly because they could be applied to either all or only
some of the component parts of a school’s academic program or courses.

The Definition of Curriculum

A curriculum is a collection of lessons, assessments, and other academic
content that’s taught in a school, program, or class by a teacher.
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With that in mind, a standard curriculum typically consists of the
following parts:

1. Purpose Statement: What will this curriculum achieve?

If you’re having a hard time wording your purpose statement, you can
try answering a handful of questions to get started:

.  Why do students need to know the information in your class?
. How will your class prepare students for their futures?
. What makes your class different from other classes in your school?

Answering any of the above questions (or all of them) will at least help
you discover your purpose statement, if not write it completely.

2. Outcome Statement: What will students be able to do with this
information?

An outcome statement is an official list of the goals you have for
students who take your class.

Outcome statements are similar to purpose statements in that they
convey why your class is important.

However, outcome statements are different because they focus on what
you want students to know after the class concludes.

For example, you may pioneer a digital literacy class in your middle
school. Your outcome statement — and the goals you have for your
students — could include:

. Demonstrating safe use of online resources
. ldentifying whether an online source is trustworthy

18
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. Committing to stand against the epidemic of cyberbullying

It’s important to note that these goals are all in addition to the grades
you’d give in any other typical class.

Students will still have to complete lessons, homework, formative
assessments, summative assessments, and other projects that are graded.

But that’s standard for any class! As a result, you don’t need to say
you’ll use “grades” as a measure of whether students have met your
class’s goals.

Instead, your goals should be directly related to your class, how it
functions, and how your students’ lives will improve as a result.

Once you have your outcome statement down on paper, it’s time to start
thinking about your class’s details!

3. Essential Resources: What will you use to teach your class and
what will students use to learn?

Your class’s essential resources include anything you need for your
students to teach everything in your class.

For traditional classrooms, this section of the curriculum is easier than
others because it includes a short list of textbooks, notebooks,
and maybe writing utensils.

For modern classrooms, this list can get surprisingly long — sometimes
with dozens of items!
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That’s because modern classrooms have a demand for teaching the same
material in multiple ways. This allows teachers to accommodate students
who learn differently without

In addition to simple notebooks, textbooks, and writing utensils, you
may also discover that you need:

Computers

Internet access

Visual aids

Projectors

Interactive screens / Smartboards
Game materials

Other rooms in your school

This is just a sample listing — you may discover that you
need more classroom materials as you develop your curriculum!

4-Strategy Framework: What teaching approach will you use?

Your strategy framework shows the different teaching methods you’ll
use to help your students learn.

Some of the most common strategy frameworks and teaching strategies
include:

Lecture

Online learning

Blended learning
Cooperative learning
Differentiated instruction
Gamification




. Verification Method: How will you know that you’re effectively
teaching?

. Course Syllabus: What will you teach and when?

. Capstone Project: What final accomplishment will your students
use to prove what they’ve learned in your class?

Elements/Components of Curriculum

Alms &
Objectives

/  \

Teaching
Strategies

\ /

Evaluation

Content




Curriculum Aims, Goals and Objectives

What do we want to Learn?
The 5 essential elements of the written curriculum

:;‘V“‘.’ 0
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Aims of Elementary Education

» Provide knowledge and develop skills, attitudes, values essential to
personal development and necessary for living in and contributing to a
developing and changing society.

* Provide learning experiences which increase the child’s awareness of
and responsiveness to the changes in the society;,

» Promote and intensify knowledge, identification with and love for the
nation and the people to which he belongs; and

* Promote work experiences which develop orientation to the world of
work and prepare the learner to honest and gainful work.

Aims of Secondary Education

 Continue to promote the objectives of elementary education and




* Discover and enhance the different aptitudes and interests of students
in order to equip them with skills for productive endeavor and or to
prepare them for tertiary schooling.

Educational Objectives:

Educational objectives are the result sought by the learner at the end
of the educational program, i.e. What the student should be able to do by
the end of education period, that they couldn’t do beforehand.

Also, Educational objectives describe the goals toward which the
education process is directed—the learning that is to result from
instruction. When drawn up by an education authority or professional
organization, objectives are usually called standards.

The Educational objectives are expression of what the teacher hopes
his\her students accomplish as a result of his\her teaching.

Educational objectives are policy statement of direction and provides
foundations of the entire educative structure. These are the statement,
which express specifically and in measurable terms, an attitude that that
will be developed cognitive or psychomotor skills that the student
should be able to do as the result of prescribe treatment method or mode
of instruction.

e Goals are where you want to go.
e Objectives are how you get there.
e Qutcomes are proof that you have arrived.

- Learning




Goals:
A goalis:

1. states a target for a course or program

2. states the general outcome of a course or program
3. describes a more general learning outcome

4. may have several learning objectives

The importance of goals in education:

Research in education has found goals to be essential for increasing
student achievement and motivation (Ambrose, Bridges, DiPietro,
Lovett, & Norman, 2010).

Comprehensive meta-analyses have found the effective use of goals to
be one of the most powerful instructional interventions known for
improving student academic success (Hattie, 2009). As Hattie (2009)
writes, “having and sharing challenging goals/intentions with students is
a major condition of successful learning.”

Students provided clear and challenging goals significantly outperform
peers given easy, vague, or no goals—with performance gaps
approximating 250% in some studies (Wood & Locke, 1987).
Furthermore, investigations into successful teaching have consistently
found the setting of effective goals to be a hallmark of superior teachers
(Hattie &Clinton, 2008).




The presence of goals is even more critical in online and blended
learning settings. Given reduced opportunities for interaction between
students and instructors in online courses, there is increased need for
effective goals to guide and motivate students. Surveys of online
learners have found that difficulty understanding instructional goals is a
significant and frequent barrier to academic success (Song, Singleton,
Hill, & Koh, 2004).

And in an analysis of almost 29,000 online student questionnaires,
researchers found the factors most predictive of student persistence to be
clear communication of course goals and learning outcomes (Boston,
Diaz, Gibson, Ice, Richardson, & Swan, 2010).

Finally, assisting students in setting and monitoring learning goals is
critical for supporting the self-regulatory behaviors required of
successful online learners (Dembo, Junge, & Lynch, 2006).

Purpose of Educational goals:

The objectives are the arrows that help the learner reach the target and
demonstrate mastery. For preparing teaching\learning program:

Facilities course planning.

Communicates describe emphasis of treatment.
Provides for selective approach.

Helps in Curriculum design.

Facilities Evaluation.

Facilities Learning.




Types of Educational Objectives:
A. According to types of objectives:
1. Institutional.
2. Departmental (Intermediate).
3. Specific instructional/behavioral.
B. According to domain:
1. Cognitive domain.
2. Affective domain.
3. Psychomotor domain.
C. According to person:
1. Teacher centered.
2. Student centered.

A. According to types of objectives:

1) Institutional / general Object: A set of statements identifying the
major skills that all the graduates of the program should possess at
the completion of their studies.

2) Departmental Objectives: A set of statements identifying the
skills to be acquired by all students who are tough within a
particular school/department /division. This skill should be
consistent with the institutional object.

3) Instructional Objectives:

a) Basic instruction object (BIO): Brief, clear statement of basic
skill, competence which is to be demonstrated at the
conclusion of unit instruction.

b) Specific instruction Object(SIO): Brief, clear statement of
single skill, directly related to (BIO) and stated in term of
observable student behavior.

B. According to domain:




1)Cognitive  Objective: Dealing with intellectual abilities;
Approximately 80% of educational objectives fall into this domain;
Most familiar to both instructors, authors and learners

2)Affective Objective: Relating to the expression of feelings,
including emotions, fears, interests, attitudes, beliefs, values and
appreciations: Often the most difficult objectives to develop

3)Psychomotor Objective: The easiest objectives to write as the
behavior is easily observed and monitored. Psychomotor skills often
involve the use of tools or instruments; “Hands On” courses will
contain psychomotor objectives

The characteristics of effective educational goals:

The most effective goals are clear, specific, and challenging (Locke &
Latham, 2002). Clear goals provide explicit success criteria and an
evaluative standard that can be used to assess learner progress.

For example, the use of grading rubrics can make assessment
expectations transparent to learners and clearly communicate areas in
need of improvement (Stevens & Levi, 2011).

Specific goals direct attention to goal-relevant information and away
from goal-irrelevant behaviors.

Goal specificity, for instance, assists learners in recognizing important
ideas in complex texts and can help instructors focus their feedback
effectively (Rothkopf & Billington, 1979).

Challenging goals present difficult but achievable learning targets that
energize and motivate learners (Dornyei, 2001). Consistent with
Vygostky’s concept of the zone of proximal development, effective

27




learning goals should be slightly beyond a student’s current abilities and,
as a result, often require peer or instructor scaffolding to reach initially
(1978).

The setting of suitably challenging goals requires understanding
students’ current abilities as well as frequent formative assessments that
are used to update educational targets in response to learner progress.

In addition to the characteristics of good goals mentioned above,
several contextual factors strongly influence goal effectiveness. Goals
are most successful when there is high learner commitment to attaining
them. It is important to get student buy-in regarding the value of
assigned goals and make goal achievement personally meaningful for
learners (Ambrose et al., 2010).

A learner’s belief in her ability to achieve a goal, known as self-efficacy,
also strongly moderates goal effectiveness. Early opportunities for

success in pursuit of a difficult goal can significantly improve learners’
confidence in its eventual attainment (Bandura, 1997).

Finally, the complexity of a desired educational outcome should
influence the type of goal set. If the primary objective is motivating
learners to increase their proficiency on a task they already understand,
then performance goals (e.g., “Improve your score by 5%”) are most
effective; however, if the primary concern is helping students acquire
new knowledge then learning goals (e.g., “Identify three strategies for
solving problem X”) are most effective.

The characteristics of effective educational goals can be
summarizing as:

e Relevant: confirm to the needs of the learner and institutional
objectives.
e Logical.




Unequivocal: clear action verbs to be used.
Observable: able to see the action performing,
Ex (Writing- spoken- performed, etc.).
Measurable: able to evaluate, check and recheck.
Ex (Rating- Grading- making etc.).

» Element of specific objectives:
1. Activity- appropriate action verb to be use.
2. Content: what is to be implement or performed.
3. Condition: with or without help of (Equipment — book- specimen
report-
4. Criteria: level of Minimum performance.

» Designing effective goals and blended learning:

Thus far we’ve identified the characteristics of good goals as well as
several important factors influencing their effectiveness. We now
consider several ways to apply this knowledge in a typical and blended
learning setting to promote optimal learning.

e Creating challenges:

A crucial component of effective goal setting is calibrating goal
challenge accurately. Several strategies for obtaining information about
student ability can be employed in an online and blended learning
setting.

These include diagnostic assessments at the commencement of a course,
surveys asking students to rate their familiarity with relevant topics,
reviewing pre-requisite course syllabi, and frequent formative
assessment activities to identify patterns or gaps in student
understanding (Ambrose & Lovett, 2014).

Identifying students’ prior knowledge is only the first step, however, as
consistently motivating goals require frequent updates to reflect
learners’ increasing skills (Czikszentmihalyi, 1990).
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e Fostering commitment:
It is important that goals be perceived as meaningful to students and
that there exists a strong learner commitment to achieving stated
objectives.

The greater the commitment to achieving learning goals the more effort
and persistence students will display in pursuing them (Klein, Wesson,
Hollenbeck, and Alge, 1999).

Strategies for increasing learner commitment to goals include making
them relevant to students’ lives, explaining why goals are interesting or
valuable in their own right, asking students to make public commitments
regarding the achievement of goals, encouraging students to participate
in the goal-setting process, and connecting goals to students’ interests
and aspirations (Ambrose et al., 2010).

e Supporting self-efficacy:

Goals will not be motivating if learners do not believe they are
achievable. In fact, if students perceive goals as too difficult they may
reduce effort and commitment to avoid risk of failure.

For this reason, educators must work to foster high self-efficacy among
their students, ensuring learners believe goals are attainable and that goal
achievement is within students’ control.

Strategies for increasing learner self-efficacy include providing
opportunities for students to experience early success (e.g., simple tasks
or assignments at the beginning of a course to build confidence), sharing
examples of past students who have succeeded and with whom students
can identify, and creating a positive learning atmosphere that embraces
the educative value of failure while emphasizing the incremental nature
of knowledge acquisition (Bandura, 1997).
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» How to write learning objectives?

Learning Objectives emphasize:
1. students’ performance
2. the end product

3. what students learned

Learning Objectives do not emphasize:

1. teacher performance.
2. the subject matter.
3. how knowledge was acquired.

In order to ensure clear and measurable Learning Objectives, one must
focus on:

1. Performance: Describe what is to be learned in with outcome of

performance in mind.

2. Norm: Describe clearly what outcome is expected and what level
of accuracy is expected in order for the learning to be judged
adequate.

3. Settings: Describe the specific circumstances under which the
learner is supposed to perform and what tools are to be used

» Learning Outcomes
Definition:

Learning outcomes are statements of what a student will be able to do as
a result of a learning activity. They are specific, measurable, clear, and




assessable statements that define what a student is able to do at the end
of a course or completion of a program. These outcomes may involve:

1. Knowledge (cognitive).
2. Skills (behavioral).
3. Attitudes (affective behavior)

All three above statements must show evidence that learning has
occurred.

Example:

1. Each goal may have several Objectives associated with it.
2. Each objective will have one learning outcome associated with it.

Goal 1: The Educational Technology course (program) will enable the
students to make reliable and accurate assessments of the type of
assistive technology needed for a variety of disabilities.

Objective 1: The student will be able to use an appropriate technology to
address the needs of autistic children in the classroom.

Objective 2: The student will be able to adapt any assistive technology
to address the problems of behavioral problems.

Learning Outcome 1: At the end of the course (program) the student
will be able to create lesson plans using Inspiration to teach autistic
students how to draw a picture independently.

Learning Outcome 2: At the end of the program the student will be able to create an
activity teaching autistic children how to behave in the classroom.

» Blooms Taxonomy:




Taxonomies are classification systems based on an organizational
scheme. In this instance, a set of carefully defined terms, organized from
simple to complex and from concrete to abstract, provide a framework
of categories into which one may classify educational goals.

Conclusion:

A behavioral objective is a learning outcome stated in measurable
terms, which gives direction to the learner's experience and becomes the
basis for student evaluation. Objectives may vary in several respects. ...
Cognitive objectives emphasize intellectual outcomes, such as
knowledge, understanding, and thinking skills.

A behavioral objective is a learning outcome stated in measurable terms,
which gives direction to the learner’s experience and becomes the basis
for student evaluation.

Objectives may vary in several respects. They may be general or
specific, concrete or abstract, cognitive, affective, or psychomotor.
Cognitive objectives emphasize intellectual outcomes, such as
knowledge, understanding, and thinking skills.

Affective objectives emphasize feeling and emotion, such as interests,
values, attitudes, appreciation, and methods of adjustment. Psychomotor
objectives emphasize motor skills, such as physical assessment skills
and administration of chemotherapy.




Points in writing behavioral objectives:

Begin each behavioral objective with a verb. The critical aspect of any
behavioral objective is the verb selected to indicate expected behavior
from learning activities.

State each objective in terms of learner performance. A behavioral
objective is one that is considered to be observable and measurable.
Behavior is generally construed to be an action of an individual that can
be seen, felt, or heard by another person.

State each objective so that it includes only one general learning
outcome.

Examples of objectives

At the graduate level of nursing education, it is expected that learning
objectives will be general, abstract, and cognitive or affective. Examples
of appropriate objectives for graduate students are as follows:

Cognitive: Create an assessment tool based on a nursing theory for
patients experiencing pain.

Cognitive: Evaluate the usefulness of nursing research in clinical
practice.

Affective: Accept professional responsibility for change in problem
clinical situations.

Illustrative verbs for stating specific learning objectives:

Design Compare Decide

Generalize Predict Defend




Criticize

Simplify

Evaluate

Modify

Synthesize

Explain

Analyze

Systematize

Revise

Appraise

Conclude

Formulate

Combine

Contrast

Plan
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The First Taxonomy of Educational Objectives: Cognitive Domain

The idea of creating a taxonomy of educational objectives was
conceived by Benjamin Bloom in the 1950s, the assistant director of the
University of Chicago's Board of Examinations.

Bloom sought to reduce the extensive labor of test development by
exchanging test items among universities. He believed this could be
facilitated by developing a carefully defined framework into which items
measuring the same objective could be classified. Examiners and testing



https://www.encyclopedia.com/places/united-states-and-canada/us-political-geography/chicago

specialists from across the country were assembled into a working group
that met periodically over a number of years.

The result was a framework with six major categories and many

subcategories for the most common objectives of classroom instruction-
those dealing with the cognitive domain. To facilitate test development,
the framework provided extensive examples of test items (largely
multiple choice) for each major category.

BLOOMS TAXONOMY

A Aoawonng e ey Lomgaton » Lot

‘VA“'A‘ION borvarsing cvacomar Sovwng hdorg

Vocowmwerd ng Ry ~g

Ii—1 o comcaph W vt e YTy
s " > [ o s S M’ -~ g
eving u«b.n, Fv’;wox T g

A ‘.-, bt A B & R

ANALYSIS (bgwretre o Camy

-y ) mwwh

Liing o apgpde N ncwtasins,
Lwrg peobden sobvmng sepony
Mompioteg Cevgrag bLipe meniey

(v nve vy rewwieg

ey ewradwieg
L ¥
bowiod v domine
I el 4 (hom wh v

Iatog snen g Newyg




| he value o
’ P'."::".‘Y-(*\\‘U)E&f‘?ﬁw’;; ?
|."“‘l‘l"l 1)

,"w-a gu-;aw e ;:

i-;l.-f:-ﬁ'l':;n --.‘!'m -

AT A
APPYINg the Tacts, n 0§,
.(’l..":: ):n"'_‘t L(.Y'{" J:".‘\'(/{:t :..';_l ‘.

14 '3S
we 'y g 'ﬂ;b‘t[‘.(,v‘_ﬁ'c1c

© tipsuarkedu

Blooms Taxonomy




Here is an overview of the categories that make up the framework:

e Knowledge
o Knowledge of specifics
= Knowledge of terminology
» Knowledge of specific facts
o Knowledge of ways and means of dealing with specifics
= Knowledge of conventions
= Knowledge of trends and sequences
= Knowledge of classifications and categories
» Knowledge of criteria
= Knowledge of methodology
o Knowledge of universals and abstractions in a field
= Knowledge of principles and generalizations
= Knowledge of theories and structures
Comprehension
o Translation
o Interpretation
o Extrapolation
Application
Analysis
o Analysis of elements
o Analysis of relationships
o Analysis of organizational principles
Synthesis
o Production of a unique communication
o Production of a plan, or proposed set of operations
o Derivation of a set of abstract relations
Evaluation
o Evaluation in terms of internal evidence
o Judgments in terms of external criteria




The categories were designed to range from simple to complex
and from concrete to abstract. Further, it was assumed that the taxonomy
represented a cumulative hierarchy, so that mastery of each simpler
category was prerequisite to mastery of the next, more complex one.

A meta-analysis of the scanty empirical evidence available, which is
described in the Lorin Anderson and David Krathwohl taxonomy
revision noted below, supports this assumption for Comprehension
through Analysis. The data were ambiguous, however, with respect to
the location of Knowledge in the hierarchy and for the order of
Evaluation and Synthesis.

The taxonomy has been used for the analysis of a course's
objectives, an entire curriculum, or a test in order to determine the
relative emphasis on each major category.

The unceasing growth of knowledge exerts constant pressure on
educators to pack more and more into each course. Thus, these analyses
repeatedly show a marked overemphasis on Knowledge objectives.

Because memory for most knowledge is short, in contrast to learning in
the other categories, such findings raise important questions about
learning priorities.

Along these same lines is the taxonomy's use to assure that
objectives, instructional activities, and assessment are congruent
(aligned) with one another.

Even when instruction emphasizes objectives in the more complex
categories, the difficulty of constructing test items to measure such
achievement often results in tests that emphasize knowledge
measurement instead.

Alignment analyses highlight this inconsistency.




The taxonomy has also commonly been used in developing a test's
blueprint, providing the detail for guiding item development to assure
adequate, and appropriate curriculum coverage.

Some standardized tests show how their test items are distributed across
taxonomy categories.

The Affective Domain

In addition to devising the cognitive taxonomy, the Bloom group

later grappled with a taxonomy of the affective domain-objectives
concerned with interests, attitudes, adjustment, appreciation, and values.

This taxonomy consisted of five categories arranged in order of
increased internalization. Like the cognitive taxonomy, it assumed that
learning at the lower category was prerequisite to the attainment of the
next higher one. Here is an overview of the categories:

e Receiving (Attending)
o Awareness
o Willingness to receive
o Controlled or selected attention

e Responding
o Acquiescence in responding
o Willingness to respond
o Satisfaction in response

e Valuing
o Acceptance of a value
o Preference for a value
o Commitment




e QOrganization
o Conceptualization of a value
o Organization of a value system

e Characterization by a value or value complex
o Generalized set
o Characterization

e In addition, Elizabeth Simpson, Ravindrakumar Dave, and Anita
Harrow developed taxonomies of the psychomotor domain




Bloom’s Taxonomy Action Verbs

Knowledge

Comprehension

Application

Analysis

Synthesis

Evaluation

Remember
previously learn
ed information.

Demonstrate an
understanding of the
facts.

Apply knowledge to
actual situations.

Break down objects or ideas into
simpler parts and find evidence to
support generalizations.

Compile component ideas into a
new whole or propose alternative sol
utions.

Make and defend
judgments based on inter
nal evidence or
external criteria.

e Arrange

e Count

o Define

e Describe
e Duplicate
e Draw

e Enumerate
e Find

o |dentify

o | abel

o List

e Match
eMemorize
eName

o Order

o Qutline
eQuote

o Read

e Recite

e Recognize
e Record
oRelate

e Recall

e Repeat
eReproduce
o Select

e Sequence
o State
oTell

o View
o\Write

o Classify

e Convert

o Defend

e Describe

e Discuss

e Distinguish
e Estimate

e Explain

e Express

e Extend

o Generalized
o Give example(s)
o |dentify

o |llustrate

e Indicate

o Infer

e Interpret

e L ocate

o Make sense of
e Paraphrase
o Predict

o Recognize
® Report

o Restate

o Rewrite

o Review

o Select

e Summarize
e Trace

e Translate

e Understand

e Act ePrepare
o Administer eProduce
eApply eProvide
e Articulate eRelate

® Assess eReport
e Change e Schedule
e Chart o Select

e Choose e Show

e Collect o Sketch
eCompute e Solve

e Construct e Transfer
e Contribute eUse

e Control o\Write

e Demonstrate e Utilize
e Determine
e Develop

e Discover
eDramatize
eDraw
eEmploy
eEstablish
eExtend

o |llustrate

e Imitate

e Implement
eInterpret
eManipulate
o Modify
eOperate
ePaint
eParticipate
ePractice

eAnalyze e Prioritize
e Appraise e Question
e Breakdown e Recognhize
eCalculate eRelate

o Categorize e Research
e Characterize o Select

o Classify e Separate
eCompare e Subdivide
e Contrast e Test

e Correlate

o Criticize

e Debate

e Deduce
eDiagram

e Differentiate
e Discriminate
eDistinguish
e Examine

e Experiment
eFocus

e [dentify
e|llustrate

e Infer

e Limit
eModel
eQutline
ePoint out

e Adapt *QOrganize

e Anticipate ePerform

e Arrange ePlan

e Assemble ePrepare

o Categorize e Pretend
eCollaborate eProduce

e Collect e Progress

e Combine ePropose

e Communicate e Rearrange
eCompare e Reconstruct
eCompile e Reinforce
eComply e Relate
eCompose e Reorganize
e Construct eRevise
eCreate eRewrite

e Design o Set up

e Develop e Structure
eDevise e Substitute
eExplain e Summarize
e Express o Synthesize
eFacilitate oTell
eFormulate o Validate

e Generate o \Write

e Incorporate
e Individualize
e|nitiate

e Integrate

e Intervene

e Invent
eMakeup
eModel

o Modify

e Appraise
e Argue

® Assess

e Attach

e Choose
eCompare
e Conclude
e Contrast
o Criticize
o Critique
e Defend

e Decide

e Describe
e Discriminate
eEstimate
eEvaluate
eExplain

e Judge

o Justify
enterpret
oRelate

o Predict

e Prioritize
eProve
eRank

e Rate

e Reframe
o Select

e Summarize
eSupport
o\alue
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Curriculum Content or Subject Matter

Subject-centered view of curriculum

 The fund of human knowledge represents the repository of
accumulated discoveries and inventions of man down the
centuries, due to man’s exploration of the world.

Learner-centered view of curriculum

* Relates knowledge to the individual’s personal and social
world and how he or she defines reality.

» Gerome Bruner: “Knowledge is a model we construct to
give meaning and structure to regularities in experience.”

Criteria used in selection of subject matter for the
curriculum:

* Self-sufficiency — “less teaching effort and educational
resources, less learner’s effort but more results and
effective learning outcomes — most economical manner
(Scheffler, 1970)

» Significance — contribute to basic ideas to achieve overall
aim of curriculum, develop learning skills.

» Validity — meaningful to the learner based on maturity,
prior experience, educational and social value.

» Utility — usefulness of the content either for the present
or the future.

* Learnability — within the range of the experience of the
learners * Feasibility — can be learned within the time
allowed, resources available, expertise of the teacher,
nature of learner

Principles to follow in organizing the learning contents
(Palma 1992):



 Balance — Content curriculum should be fairly distributed
in depth and breadth of the particular learning or
discipline. This will ensure that the level or area will not
be overcrowded or less crowded.

» Articulation — Each level of subject matter should be
smoothly connected to the next, glaring gaps or wasteful
overlaps in the subject matter will be avoided.

» Sequence — This is the logical arrangement of the subject
matter. It refers to the deepening and broadening of
content as it is taken up in the higher level.

 The horizontal connections are needed in subject areas
that are similar so that learning will be related to one
another. This is INTEGRATION.

* Learning requires a continuing application of the new
knowledge, skills, attitudes or values so that theses will be
used in daily living. The constant repetition, review and
reinforcement of learning is what is referred to as
CONTINUITY.

Curriculum Experience

Instructional strategies and methods will link to curriculum
experiences, the core and heart of the curriculum. The
instructional strategies and methods will put into action the
goals and use of the content in order to produce an
outcome.

Teaching strategies convert the written curriculum to
instruction. Among these are time tested methods, inquiry
approaches, constructivist and other emerging strategies
that complement new theories in teaching and learning.

Educational activities like field trips, conducting
experiments, interacting with computer programs and
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other experiential learning will also form part of the
repertoire of teaching.

Curriculum Evaluation

To be effective, all curricula must have an element of
evaluation. Curriculum evaluation refer to the formal
determination of the quality, effectiveness or value of the

program, process and product of the curriculum. Several
methods of evaluation came up
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Chapter 3
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Chapter 3
Teaching Strategies & Methods

Some may ask: How do we teach mathematics?

Some may ask: How do we teach mathematics?

The answer to this question may seem easy and simple, but in
reality it is complex. Teaching mathematics - as we know - aims
to develop the student’s personality and achieve a number of the
goals that we mentioned previously. The methods used to
achieve this differ depending on the educational situation. It is a
multi-faceted situation that depends on the nature of the study.
The circumstances that surround it, so the method that is used
successfully in one concept or theorem may not succeed or
fulfill the purpose if it is used in another concept or theorem,
and the successful or skilled teacher is the one who is able to
recognize the nature of these situations and choose teaching
methods that are consistent with them. .

On this basis, teaching represents two aspects of knowledge, one
of which is theoretical and the other is applied, and that
theoretical is science and applied is art... and that science and art
are not always separate, but rather they are intertwined and they
are two aspects of the same thing, one of which is theoretical
and the other is applied.
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Although they are related, overlapping, and close concepts, the
difference between them can be summarized in that the teaching
strategy IS more comprehensive than the method, and the
method is broader than method.

The strategy is a general plan for teaching, while the teaching
method is closer to being a means of communication in order to
reach specific, pre-arranged goals, while the style is how the
teacher approaches the teaching method.

No matter how diverse and diverse modern teaching strategies
are, the quality and nature of the educational session, its purpose
and content, the level of the learners, and the specificity of each
classroom environment remain the determinant of which
strategy we use.

This is, of course, up to the teacher as long as he is most familiar

with the requirements of his classroom.

Criteria for choosing the appropriate teaching method

The process of selecting the most appropriate methods is carried
out according to criteria and controls, including:

1- Appropriateness of the method to the goal behind teaching.

2- Suitability of the method to the scientific material to be
taught.

3- Taking into account the individual differences between

students, so the teacher must diversify his teaching methods.
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4- The method is appropriate for the teacher’s abilities, his
knowledge of the subject, and his previous experience in using
these methods.

5- The method is compatible with the financial resources
available in the school.

6- Adapt the method to the number of students you will teach.

Conceptual mapping strategy

It is a teaching strategy that uses shapes, lines, pictures, arrows,
colors, and language (linking words) to represent knowledge
and provide information.

It can be invested in deepening understanding, summarizing

information, and deducing relationships between concepts.

Listening triangle strategy

It is another form of working in groups or cooperative work, and
it is done by dividing students into groups of 3 members, with
each student having a specific role:

The first student: He is the speaker. His task is to explain the
required lesson, question, concept, idea, or task...

-The second student: He is a good listener, and his role is to
clarify the idea/task by asking questions to the first
student/speaker.

-The third student: He is the observing observer, and his role is

to provide feedback to his two colleagues in the group,
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benefiting from the notes that he took during the discussion

among the team members.

Educational bag strategy

They are also called educational packages.

It is an educational unit (an integrated, well-organized structure)
that directs the learner’s activity by adopting self-learning and
providing individual learning opportunities.

It includes various educational and cognitive materials that take
into account individual differences, reinforced with pre- and
post-tests, and various educational activities and means that help

in downloading the school curricula.

This method gives the student the freedom to choose the
appropriate educational activities to achieve specific goals.
Therefore, teaching with it provides an element of excitement
because the student is the focus of the educational process,
which makes learning with it more effective. It is based on
dividing the material into small units in a sequential manner,
and pushing the student to rely on himself after providing him
with various learning resources and activities. In addition,
learning with it involves more than one sense in the learning
process because of the various alternatives it includes, and this

method can be used in the case of scarcity. Teachers and
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increasing the number of students, in addition to taking into

account individual differences among students.

Differentiated teaching method

A teaching method that takes into account the characteristics of
students, their abilities, talents, and the way they prefer to learn,
in order to reach one learning outcome using various methods
and tools. This type of learning is characterized by the fact that
it increases students’ effectiveness in learning, and takes into
account individual differences in the education process by
following methods and activities that enable All students access

the same outcomes.

Reci-procal Learning strateqy

This teaching strategy also depends on:

- Interest in thinking and mental processes.

— Linking students’ new information to their tribal gains.

- Observation, planning and evaluation.

While the reciprocal teaching strategy is conducted as follows:
— Summary.

— Generate questions.

- Clarification.
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Method of solving problems

This strategy is based on motivating the student to find scientific
solutions to the educational problems he faces through the use of
reason and cooperation among students. The role of the teacher
in this method is that of a guide and organizer of those
educational experiences on the basis that if the individual is
active in solving a problem derived from the reality of life; He
will come up with a positive, creative solution that will gain him
skill and experience in solving similar problems that he may
face in his life. This method is characterized by helping the
student employ what he has gained from his lessons in his real
life. It also enhances students’ self-confidence and links learning

to work and application.

E-learning strategy

It can be defined as: “an educational system that relies on
interactive information and communications technology such as
(the Internet, television channels, e-mail, computers,
teleconferencing...) in providing educational or training
programs to students or trainees at any time and in any place,
using a synchronous or “Not synchronized.”

The e-learning method is a method of teaching using modern
technology. Such as computers, the Internet, and multiple
display media, all or one of which are used to deliver

information to students with the least possible time, effort, and
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cost, whether remotely or in the classroom. The aforementioned
method is distinguished by not being restricted by place or time
in the educational process, and gives the student the opportunity
To repeat his lesson more than once; So that he can learn the
information well, in addition to that it eliminates the factor of
hesitation and shyness among some students, in addition to that

it reduces the burden of the school and the teacher.

K.W.L. strateqy

A strategy based on 3 basic axes:

What | already know (previous acquisitions and experiences) is
an extremely important step in understanding the new subject
and accomplishing tasks.

The learner is invited to know his potential so that he can invest
it in the best way.

— What | want to Learn? This is the stage of determining the
task expected to be accomplished or the problem that must be
solved...

— What | Learned? This is the stage of evaluating the
knowledge, tasks and activities previously discussed, and
knowing the extent to which the set goals have been achieved.

It is also a stage for acquiring correct concepts and correcting

wrong representations...
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Think-Pair-Share strategy (TPS strategy)
It is also called the think-pair-share strategy.
The strategy can be summarized in:
—Think and write.
—Discuss with your colleague.
—Share with your group and then your class.

Cooperative education method

Cooperative education is one of the purposeful educational
methods in which students are divided into groups, and each
group has members interacting with each other in order to reach
the goals set by the teacher. This method is characterized by the
fact that it develops in the student a love of cooperation and
working in a team spirit, and encourages the slow learner to
engage with his colleagues. ; To develop himself and benefit
from the experiences of others, it is also based on raising the
level of student academic achievement and spreading the spirit
of positive competition among students.

It is also called cooperative learning, and it manifests itself in
dividing learners into small groups, often consisting of 3 to 4
members.

They are given specific duties (common goals) and they must
rely on cooperation (exchange of knowledge and skills) in order
to accomplish the task required of them. Adopting active

learning.
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- Developing the spirit of responsibility and cooperation among learners.
Cooperative learning is an educational approach which aims to organize
classroom activities into academic and social learning experiences. There
IS much more to cooperative learning than merely arranging students into
groups, and it has been described as “structuring positive
interdependence.

What is Cooperative Learning?

Cooperative Learning is an instructional method in which students work

in small groups to accomplisha common learning goal under the
guidance of the teacher.

Cooperative learning strategies offer students the possibility to learn by
applying knowledge in an environment more similar to the one they will
encounter in their future work life.

Teachers get the chance to work on core competencies and on students’
communication and soft skills, which are valuable for students’ success in
life and work, integrating them in school curricula.

Cooperative learning strategies are content-free structures that can be
reused in different school contexts and we are going to learn how to use
some of them.

Strategies can be used both in pairs and groups and are designed to fulfill
all the so-called PIES principles: Positive interdependence, Individual
accountability, Equal participation and Simultaneous interaction.[1]

Cooperative Learning and Classroom Management

What teachers soon observe when working with cooperative learning
strategies is that working together will offer students the chance to know

their classmates better. It also helps to create a better community and
therefore a warmer atmosphere in the classroom.

Cooperative learning, reducing students’ disengagement and favoring the
natural need of students for social interaction instead of contrasting it,
helps also minimize classroom management issues.

Moreover, cooperative learning strategies often offer students a break
from the lesson, giving them also the possibility to move around in class.

“Schools on the move” — The Finnish programme
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The Finnish programme “Schools on the move”, with 90 percent of
Finnish schools participating, has proven that implementing short active
breaks during the lessons improves the health and wellbeing of students,
as well as school enjoyment.

And cooperative learning strategies are a great opportunity to engage
students in active learning methods involving movement as well.

Using different strategies in class fosters communication among students,
and can make the class more meaningful and fun at the same time.
Communication skills are recognized to be valuable for students’ future
work- and personal life. But yet they are often neglected in school
curricula. If you wish to promote your students’ engagement in class, we
recommend you check our course and learn how to enhance their
communication and social skills through drama techniques.

Implementing Cooperative Learning

Cooperative learning is more than merely having students sit together,
helping the others do their work. Directing students who finish their
work early to assist others isn't a form of cooperative learning either.

Neither is assigning a group of students to "work together” UNLESS you
assure that all will contribute their fair share to the product.

A true cooperative learning experience requires that a number of criteria
be met. They are:

-Division of labor among students in the group

-Face-to-face interaction between students

-Assignment of specific roles and duties to students

-Group processing of a task

-Positive interdependence in which students all need to do their
assigned duties in order

for the task to be completed
-Individual accountability for completing one's own assigned duties
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-The development of social skills as aresult of cooperative interaction
-Provision of group rewards by the teacher

The introduction of "learning teams™ into the classroom is an effective
method for increasing the number of students willing to make an effort to
learn in school.

The teams usually work together on long-term assignments, although
sometimes students remain together in duos, triads or quadrants for the
entire day. In these groups, each individual is responsible for assuring
that the other team members learn the assigned material.

Those who understand the lesson/material are responsible for teaching it
to the others. Groups progress to a new unit of study when all members
of the group have mastered the lesson.

Group members are also responsible for the behavior of all members. If
a team member displays inappropriate behavior, it is the duty of fellow
members to remind that student to "check' him/herself.

The members attempt to refocus the misbehaving student by offering help
and suggestions.

Initially, temporary grouping can help students to grasp the concept of
long-term learning teams, and practice responsibilities while the teacher
sharpens his/her skills and receives feedback from the students regarding
how to improve assignments.

Steps for setting up group learning experiences:

Before Implementation

1. Develop a positive classroom environment. Devise ways for students
to become acquainted early in the year. Have them work on a mural,
newsletter, play or other project?
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Model and encourage polite, respectful behavior toward others. Reward
students for such social skills as helping others, giving and accepting
praise, compromise, etc.

2. Previous to organizing collaborative groups and assigning academic
tasks, develop a cooperative climate and esprit de corp in the
classroom. This can be accomplished by engaging students in fun team-
building activities in which they support each other in a team effort to
achieve non-academic or easily achieved academic goals.

These activities might take the form of non-competitive, active games
such as those described in the books like the one titled Play Fair.

3. Consider upcoming academic tasks and determine the number
of students who will be assigned to each group. The size of the group
will depend on the students' ability to interact well with others. Two to
six students usually comprise a group.

If students are new to cooperative learning, assign two or three
individuals to a group. Increase the size of teams as the students become
familiar with the procedures and practices.

Although homogeneous grouping or random assignment to groups is
sometimes used, the students should usually be on a range of levels,
mixed by intellectual ability or achievement level. One novel way to form
groups is to have students pick a puzzle piece out of a hat/box. Inside that
container are several 3 or 4 piece puzzles. Students match up their pieces
to see who will be in the group with them. Too random? Hand out sheets
of paper with directions/material on it, and a puzzle piece attached. While
appearing to be a random selection to the students, you have determined
which kids will come together into a particular group.

The teacher may also choose to consider interests or abilities in certain
subject areas, personality, race, gender, or other factors when teaming
students with each other.
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Perhaps the groups will choose names for themselves or decide to be
referred to merely by number.

4. Decide how long the groups will work together. It may range from one
task, to one curriculum unit, to one semester, to a whole year.

Most often the teacher will vary the composition of groups every month
or two so that each student has a chance to work with a large number of
classmates during the term or year.

5. Determine the academic and behavioral/interpersonal objectives for the
task.

6. Plan the arrangement of the room for the upcoming group-oriented
tasks. Arrange group seating so that students will be close enough to
each other to share materials and ideas. Be sure to leave yourself a clear
access lane to each group.

7. Prepare materials for distribution to the group. Indicate on the
materials that students are to work together.

Avoid work activities that don't really encourage (or require) students to
actively collaborate in a group. When student is working on independent
tasks, simply clustered at tables, a revision is necessary.

8. Determine roles for group members. In addition to cooperating and
"brainstorming™ with others, each group member should be assigned a
duty to perform during the project.

For example, the positions of "starter” (first person to use the materials;
supervises any assembly of materials), "encourager/taskmaster"
(motivates others to work their hardest and contribute to the discussion),
"reader” ( responsible for seeing that all members begin with the same
information and understand the nature of the task; reads print instructions
and reviews record sheets aloud to the group), "praiser” (reinforces the
responses of others), "researcher/getter” (locates and obtains needed
materials and information; returns materials after use; in charge of
inventory), "summarizer/reporter" (periodically explains what has
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occurred and later presents group findings to the entire class), "recorder"
(writes down all important data, decisions, contributions,
accomplishments, etc.; writes results on the board when sharing with the
entire class), "understanding coach"™ (makes sure that everyone
understands what has occurred to this point), and "checker" (assures that
all have completed their task and looks for errors in data, writing, etc.)
might be appropriate to the assignment.

The teacher may have to explain and demonstrate/practice these roles
previous to and during projects. Our junior scholars need to know what
the roles actually look and feel like in order to play each role well, and re-
direct their teammates when necessary in order to ensure productive
performance.

Implementation

9. Explain what will occur. Explain the rules which include; contributing
to the team effort; listening to teammates; helping other team members;
and asking the teacher for help only if it is a question of everyone in the

group.
Previous to this, you should have devised a way to eliminate groans and

complaints from high achievers and socially popular students who may
not approve of the composition of their group.

Arrange students into teams at tables or where desks have been pushed
together.

10. Present and clearly explain the assignment that will probably take
several class periods to complete. (e.g.. Make a collage of items that start
with the letter "M"; Plan and act out a play demonstrating how Thomas
Jefferson might react if he were to be brought through time to see the
United States as it exists today; Using an unabridged dictionary, make a
list of words which can't be rhymed with other words etc.) Emphasize
that positive interaction and cooperation will result in a group reward, and
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that meeting a set standard of performance beyond expectations will
result in bonus points. Perhaps those points can be awarded frequently
during the activity to motivate further cooperation.

Cooperative interaction can be more fully assured by giving only one
copy of materials to each group, or by assigning each student one part of
the materials with each part being needed for completion.

Consider allowing groups that finish early to assist slower groups. This
helpful support of other teams can be promoted through the
understanding that if all groups reach a preset level, more bonus points
will be given.

The evaluation standard should be criterion referenced (judged against a
certain standard reflecting degree of learning).

11. Avoid the temptation to "lead" the groups. Your role has changed
from transmitter of knowledge to mediator of thinking. Praising and
encouraging the less academically skilled team members is still indicated
however.

12. Monitor and assist as needed. Move among the groups to assure that
they are actively engaged in their roles and following designated
procedures (unless free-form creativity is desired).

Do not answer student questions unless the group members are unable to
resolve the issue by themselves. Intervene as necessary to promote
positive interdependence among group members.

Frequently reinforce positive group interaction.

13. Evaluate each group's performance/product. Grades might be
assigned based upon the average performance of the group (thus
promoting positive interdependence) or the effort/quality of performance
of individual members in the execution of their duties.
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In many cases, each group decides how it will demonstrate what has been
learned. Each group's work is judged on its own merit rather than in
comparison with the outcomes of other groups.

If inter-group competition is involved, perhaps the winning and most
improved teams will receive a prize. Recognition might also be given to
groups that were the quietest, quickest, neatest, most creative, etc.

How to learn by playing

This method is considered one of the most prominent methods
that take into account the psychology of learners. Play
constitutes an effective educational material in achieving
educational goals related to developing the child’s thinking and
personality. Educational games aim to create a unique
educational climate in which entertainment is mixed with
academic achievement, which makes the student feel excited
and excited.

It increases students’ excitement for the teaching process, and
doubles the opportunity for the student’s growth in imagination
and creative and innovative thinking. It even helps passive

students to participate positively through social interaction while

playing.

Brainstorming method

The brainstorming method is one of the methods concerned with

generating new ideas to find a solution to a topic through creative
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thinking based on putting the mind at the highest levels of interactivity.
The brainstorming method is characterized by the fact that it stimulates
students’ motivation and activity, encourages them to think creatively,
and provides them with the freedom to express their ideas. And their
opinions, and trains them to respectand acceptthe opinions of others, and
it also enhances their self-confidence

It is also called brainstorming, and it is intended to put the mind in a state
of excitement in order to think in all directions and possibilities to reach -
in an atmosphere of freedom - the largest possible number of ideas and
opinions about a specific problem or topic.

Followed by the stage of collecting and discussing proposals.
- Making the learner active and effective in educational situations.

- Accustom students to respecting different opinions and appreciating
others.

- Benefiting from other people’s ideas and information.

The meaning of Brainstorming

In context to teaching, brainstorming is a strategy or tool of teaching used
by the teacher in which maximum or all the students participate by
responding or presenting views on one topic. This technique encourages
new ideas among students which would never have happened under
normal circumstances.

Brainstorming can be explained in following ways: -

« It is a process to designed to obtain the maximum number of ideas
relating to a specific area of interest.

» It is a technique where a group of pupil put social inhabitations and
rules aside with the aim of generating new ideas and solutions.

» It is a technique that maximizes the ability to generate new ideas.

Brainstorming can either be traditional or advanced.
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(a) Traditional brainstorming
Traditionally for Brainstorming pupil gather in a room and forward their
ideas as they occur to them. They are told to lose their inhabitations and
no ideas shall be judged. Here pupil should build on ideas called out by
other people.

(b) Advanced Brainstorming
« It is an extension of the traditional brainstorming and makes the whole
process easier and effective. Advance brainstorming uses new process
and new techniques to reduce inhabitations, for example, creative and
lateral thinking technique.

* Brain storming software

* New material for simulation and recording ideas.

Brainstorming in education

In the field of education brainstorming is a large or small group of
activities that encourage the student to focus on a topic and contribute to
the free flow of ideas. In this process

* Teacher begins the session by posing a question, problem or by
introducing a topic.

* The student then expresses possible answers, relevant words, and ideas.

» The contribution is accepted without criticism or judgment and is then
summarized on a white board by the teacher.

» These ideas are examined, usually in an open class discussion format.

Purpose of Brainstorming

* To focus student attention on a particular topic.

* To generate particular ideas.

* To teach acceptance and respect for individual differences.

* To encourage the learner to take a risk i sharing their ideas and
opinions.

» To demonstrate to the student that their knowledge and abilities are
valued and accepted.
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* To provide an opportunity for students to share ideas and expand their
knowledge by building on each other’s

Characteristic of Brainstorming

* It is an intellectual activity.

» Maximum or all students can participate.

* Each student gives their personal view/ideas.
* Fach idea is neither right nor wrong.

» [t involves divergent thinking.

Brainstorming as teaching strategy

* First, a small group of students is formed. They are asked to sit in a
group and are provided with a particular issue or topic.

* Teacher, as the group leader, then ask group members to think about the
problem and give their ideas. They are advised to find as many solutions
to the problem as they can find. They are instructed not to criticize others
ideas but they are free to make attentions to others ideas. Students are
encouraged to put forward suggestions without hesitation even if they
seem to come up with unusual and unorthodox ideas.

» Students ideas are to be listened and accepted patiently, without passing
any judgment or comment of any sort until the session is over.

Advantages

» It stimulated and provides varied instructional approach.
* Highly motivating.

* Increase task focus.

* Promotes spontaneity and creativity.

« Efficient and procedure.

* Involves participants in ownership of ideas.

* Encourages creativity.
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Role acting method

This method is considered one of the new methods produced by
the modern era, where students play certain roles within a
representative dialogue, in order to simulate reality in order to
achieve certain goals within the framework of specific
standards. The aforementioned method is distinguished by that it
increases students’ motivation towards learning and encourages
them to analyze. And thinking, and educating in them the
etiquette of dialogue, listening, order, and observance of order,
in addition to the fact that it is considered a good way to solve
some psychological problems among an isolated and shy group

of students. It helps them cooperate and work in a team spirit.

Discovery learning strateqy

This strategy calls for the use of logical thinking (inductive or deductive)
and encourages critical mental thinking that is far from myths and
assumptions, addressing higher mental levels such as analysis and

synthesis.

This strategy seeks to put the learner at the heart of the educational

process and increase his motivation.

This method is concerned with exercising the student’s thought
and mind, and therefore discovery requires the individual to
reorganize his previous information and benefit from it in a way
that enables him to realize new relationships and facts that were
not known to him. It is characterized by increasing the student’s
effectiveness in education and developing his ability to rely on
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himself. ; He feels pleasure when he discovers something new,
and develops his mental abilities in analysis, synthesis, and

evaluation.

Discovery learning

Discovery method is a component of educational practice that covers
teaching methods that promote the way of active learning, process

oriented, self-directed.

One of the methods that have been widely used in advanced schools is
discovery method. The discovery technique is a translation of discovery.

There is influence of discovery learning method toward the mathematics

learning result of class VV SDN 18 students of Banda Aceh.

This is seen from the results of the students’ learning taught by discovery
learning method is better than the results of students’ learning taught by
expository

Discovery learning method is a method of learning that focuses on the
students’ activity in learning. In this method, the teacher is not only the
manager in the class, but moreover the teacher acts as a mentor and
facilitator who direct the students in building their own knowledge by
giving the problems to be solved through scientific steps. According to
Suryosubroto (2009: 178) "Discovery method is a component of
educational practice that covers teaching methods that promote the way
of active learning, process oriented, self-directed, self-seeking, and
relative” so that the learning which is done by self-finding, self-

mvestigating, it will last long in students’ memory.
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The method that recently most used in advanced schools is the discovery
method. Learning by using this discovery method is one way that can
make the students more active, creative and understand the material and
solve the problems that related to the material of space building surface.
By finding out themselves the results obtained by the students will last

long in memory.

The success of this discovery learning method is in line with the success
of discovery learning method implementation in the previous research
results by (Yani, 2012: 46) that "the completeness of the student learning
outcomes in class IV SD Negeri 50 Banda Aceh with the application of
discovery gained satisfactory results".

In addition, the success of discovery learning method is also in line with
the success of the research conducted by Supriyanto (2014) who
concluded that the application of discovery learning can improve the
learning outcomes of the 6 Grade students of SDN Tanggung Wetan 2
Jember. Mathematics is one of the subjects taught in Primary School
(SD).

Remembering the importance of the mathematics role in everyday life,
especially with regard to the development of science and technology and
industrial development, the mathematical role cannot be denied anymore
by every student who is required to master mathematics which is a very
important lesson in primary school learning. Mathematics needs to be
given to the students from primary school to equip the students with
logical, analytical, systematic, critical and creative thinking skills, as well
as the ability to work together.

Such competencies are necessary so that the students can have the ability

to acquire, manage and utilize information to survive in an ever-changing,
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uncertain and competitive state. In addition, it is also intended to develop
the ability to use mathematics in solving the problem and conveying ideas
by using appropriate learning methods.

Discovery Learning Method:

In the implementing process of learning in school, many of us know the
teaching method or technique. One of the methods that have been widely
used in advanced schools is discovery method. The discovery technique

Is a translation of discovery.

The initial idea was taken about discovery learning method from
Rousseau, Dewey, Piaget, and Bruner. According to Bruner, discovery
learning is a cognitive approach in learning where the teachers create
situations so that the students can learn themselves.

Students learn through active engagement with concepts and principles.
Students are encouraged to have experiences and experiments that enable
them to find principles or knowledge for themselves. According to Sund
(in Roestiyah, 2008: 20) "discovery is a mental where the students are

able to assimilate a concept or principle.

What is meant by mental processes include: observing, digesting,
understanding, classifying, making guesses, explaining, measuring,
making conclusions and so on. Using discovery method is one way of
teaching that involves the students in the process of mental activity
through the exchange of opinions, with discussions, seminars, self-

reading and self-test, so that the children can learn by themselves.
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The discovery method according to Suryosubroto (2009: 178) is defined
as a teaching procedure that emphasizes teaching, individual, object
manipulation and others, before it comes to generalization.

Meanwhile, according to Sund (in Suryosubroto, 2009: 179) that:
"Discovery is a mental process in which the students assimilate a concept
or something principle.

The mental processes are such as observing, classifying, making
conjectures, explaining, measuring, making conclusions, and so forth.
METHODOLOGY This study is an experimental study that compares

two types of learning methods in terms of student learning assessment.

Two groups become the samples, the first group is given the application
of discovery learning method and the second group is given the
application of expository learning method, as well as to know the
existence or absence of interaction between the application of discovery
learning method and expository learning with the learning motivation to
the mathematics learning result of the V grade students of Primary
School. Location and Time of Research This research will be conducted
in class VV SDN 18 of Banda Aceh.

The reason for conducting a research in the school because the
application of discovery method has never been conducted in that place,
especially in the study of mathematics on the space building surface that
involves various techniques and strategies in finding the formula of space

building surface.

Discovery learning is an inquiry-based, constructivist learning theory that
takes place in problem solving situations where the learner draws on his
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or her own past experience and existing knowledge to discover facts and
relationships and new truths to be learned.

Discovery Learning is a method of inquiry-based instruction; discovery
learning believes that it is best for learners to discover facts and
relationships for themselves.

Discovery learning is an inquiry-based, constructivist learning theory that
takes place in problem solving situations where the learner draws on his
or her own past experience and existing knowledge to discover facts and
relationships and new truths to be learned. Students interact with the
world by exploring and manipulating objects, wrestling with questions
and controversies, or performing experiments.

As a result, students may be more likely to remember concepts and
knowledge discovered on their own. Models that are based upon
discovery learning model include: guided discovery, problem-based
learning, simulation-based learning, and case-based learning.

Proponents of this theory believe that discovery learning:

encourages active engagement

promotes motivation

promotes autonomy, responsibility, independence
develops creativity and problem solving skills.
tailors learning experiences

The Effect of Discovery Method on the Students’ Math Learning Results
Teaching and learning process is an interaction activity between the
teachers, the learners and the reciprocal communication that takes place
in educational situations to achieve learning objectives. Mutual
interaction and communication between the teachers and the learners is
the main feature and condition for the ongoing learning process.

The process of teaching and learning is not just a communication between
the teachers and the learners, but it is an educational interaction that not
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only delivering the subject matter but also instilling attitudes and values
in the learners.

Many factors influence the student’s learning assessment in mathematics
subject. One of the factors is the method of learning besides the condition
of the students.

Mathematics subject has characteristics that emphasize many exercises
and self-directed tasks which the orientation is the learning process of
seeking the role of the students more dominantly than the role of the
teacher and the emergence of creativity.

Discovery learning method is perceived to be applicable to adjust the
characteristics of the subject. Discovery learning method emphasizes the
cognitive, affective, and psychomotor aspects deeply in the students. The
students play an active role in every learning process by finding and
digging their own learning materials. In the discovery learning method,
students are fully involved in the learning process which means the
students are motivated to present their ideas and design ways to test the
idea.

The application of discovery methods with the students emphasized on
combining concepts, principles or rules to be able to solve problems and
then put forward the hypothesis.

This is in accordance with the troubleshooting procedure steps that have
been proposed in the learning of discovery method. Through the
application of discovery learning method, the students can understand a
concept clearly, deeply, while developing the critical and creative
thinking that they have. In the discovery learning method, the role of the
teacher in this learning method poses problems and then presents facts,
cases, conditions and examples that reflect a concept or principle to the
students. Furthermore, the teacher directs the students to find concepts or
ideas that make learning activities through experiences that occur in the
students previously obtained about the concepts and principles relating to
the teaching materials then used them to solve the problems. The activity
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of this learning method is more like research activities as usual conducted
by experts. Students are led to raise questions or puzzles with questions
that can motivate the students and understand the concept more deeply
and clearly. The habit of making problems will improve the memory and
can develop critical and creative thinking. Overall, the students’ activities
in formulating will improve the learning assessment.

It’s different from expository learning that has been widely used in the
classroom learning activities tend to focus on the teacher. Mathematics
learning activities take place only a transfer of knowledge from the
teacher to the students.

This causes the students not actively involved in learning and
constructing the knowledge in them. This learning method tends to
merely memorize the facts and the concepts without knowing how the
facts and the concepts are formed. In the expository learning method that
the lesson is directly transmitted by the teacher to the students by
performing a demonstration that involves more of the teacher's role, while
the student's discovery learning method is stimulated to express opinions,
develop ideas through the role of the teacher as a mentor.

In this case the learning activities are not totally dependent on the teacher
who is expected a class condition to be interesting and fun. Based on
these thoughts, discovery learning method will give a very big influence
on the students’ learning assessment in mathematics. The results of the
students’ mathematics learning taught by discovery learning method is
different from results of the students’ mathematics learning taught by
expository learning method.

If the students are taught by discovery learning method, they will produce
higher learning result because the students will be more active and able to
cooperate, mutual support to empower each other in order to achieve the
desired learning objectives. Achieving learning goals through discovery
learning will take less time when compared to the use of expository
learning methods.
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Project method

In the project method, the student relies on himself to obtain and search
for information, and does not rely entirely on his teacher. The role of the
teacher here is limited to guidance and counseling, and the advantage of
this method is that it accustoms the student to organized research, bearing
responsibility, perseverance and diligence in work, in addition to training
them to deal with the problems that they may face and to confront them
on their own if necessary.

Inductive method

Induction starts from multiple special cases and reaches a general rule,
general law, or general situation

Three interconnected steps on which the inductive method depends:
Note

Generalization

Choose a generalization:

Standard or deductive method

This method goes from the general to the specific or from the whole to
the part.

Discussion method
The discussion method means the dialogue method or the direct method.

The method of discussion depends on three pillars:
1- Criticism and scrutiny.
2- Clarity of purpose and intent.

3- Effective contribution by class students to the discussion

75



The discussion method means the dialogue method or the direct method.
Principles of good discussion:

1- How to start the discussion:

2- The type of questions raised by the teacher:

3- Questions raised by students:

How to manage the discussion:

Duties of the teacher during the discussion:

Discussion methods:

First: The method of discussion that the teacher moderates and
participates in:

Second: The method of discussion that the teacher moderates and does
not participate in:

Third: The method of discussion moderated by one of the students:

Fourth: Discussion method by dividing the class into several groups:

Asking and Answering Questions

1. Asking Questions:

At the very least, asking questions of the class is one way to make sure
that students are with you, are understanding where you are at a given
point.

At their best, questions you ask, even in a large class, are a way of testing
how things are going and of involving students.

You can always ask a question of the entire class, then have students
discuss it with those sitting near them, and ask for reports from various
clumps of students around the room. You can ask a question and have
students jot down the answer on a piece of scratch paper. They pass their
answers to their neighbors, and you call on someone to read the answer
on the sheet they have. That way, students who are afraid of providing
their own answers are relieved of the burden.
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Remember that questions don't always have to be directed at individuals:
you can also poll the class from time to time on issues, e.g., "Who
believes that there is a time and a place for the use of sentence fragments
in writing?" Then you can follow up by asking individuals to explain
their reasoning.

Cold-calling. There is no right or wrong here. Some faculty find it
productive to call on students who haven't volunteered while others find
that it can create too much tension in the classroom. This is really faculty-
class-personality dependent; however, if it's something you're interested
in trying, it's best to announce it in advance, and set some guidelines, e.g.,
students can simply "pass" if they don't feel prepared to answer. And
have a backup plan: if you call on someone who doesn't know the answer,
you immediately throw out the question to the class.

Sometimes simple questions are fine, such as the final step in a formula,
but most often the best questions are those for which the answer isn't a
number or a date or a figure. For that reason, think about asking "how" or
"why" questions.

One interesting technique: one faculty member at Berkeley would ask a
question to her very large class, and students would raise their hands to
answer. But the faculty member wouldn't call on anyone until she was
satisfied that enough people had raised their hands.

2. Soliciting students' questions and answering them:

The most common-and-very-worst-way to solicit questions is to look at
the class and say, "Any questions?" or the truncated "Questions?" or
"Ok?" or "Is that clear?" These often have a deadening effect, as if you
are really just pausing, or asking just pro forma. Whether or not you
intend it, the subtext can be "You shouldn't have questions."” Try out a
variety of other formulations: "I'm sure at this point you'll have some
questions, so let me try to answer them.” "This is a complex point, so
please ask me questions about it." Or any other formulation that indicates
you are actually interested in answering student questions.

When you answer a question, answer it directly first, then go off on any
tangents that come to you. Try not to mix tangents in, so that the actual
answer is hard to discern. And when you're done, ask if you've answered
the question.

Repeat a student's question before you answer it. Be aware of the
acoustics and that students sitting behind someone who asks a question

77



might not hear it. In addition, by repeating it, you give the student a
chance to indicate whether that was indeed the question he or she
intended.

If the question is a good one, say so.

If the question is tangential, develop a nice way to say that. Often
something like, "That's interesting, but a little off our point here.
However, I'd be happy to talk about that after class/in office hours.” If
you have a plan in advance for these questions, you'll be happier. And
you'll be less tentative to solicit questions from the class.

Consider turning some questions back to the class to answer. Don't feel

that you need to be responsible for answering them all. Get all the
students involved in this process.

Finally, when you answer questions, don't focus all your attention on the
student who asked, but look at the whole class, so that it doesn'tbecome a
conversation between you and a single student.

Lecturing
The lecture has long been a topic of rich debate in the field of education.

Questions about should we, or shouldn’t we lecture persist. I’d like to
argue that it’s not quite so simple, and a reductionist approach to
determining the value and use of lecturing eliminates insight into good
pedagogical practice overall, and the real value of the tool itself as a
mechanism to promote student learning.

A strict lecture approach that does not consider integrating other
pedagogical methods, and does not seek to customize learning for the
students in this iteration of the class, will generally lead to failure on our
part and by our students. However, if we trouble the lecture debate by not
defining it as an either/or (e.g., either | lecture, or use active learning),
and instead as a both/and (e.g., what happens if | couple together a lecture
with active learning?) something very different emerges - an
understanding and appreciation for the complexity of employing lecture
as a teaching tool. The essential component of its success is in
recognizing that there is no one way to lecture, and not all lectures need
to look alike in form, function, or duration. In fact, there is an entire body
of literature on “Interactive Lecturing” that brings together aspects of
active learning, formative assessment, and others to move lecture away
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from a monologue towards a dialogic experience where students actively
engage in the lecture component of the course.

Of the several definitions of interactive lecturing, | tend to favor the ones
that frame it as student’s involvement with the material or the content of a
lecture so that they are no longer passive in the learning process (Snell,
1999; White, 2011). So, how does one do this?

A few quick examples may be: (1) Start class with a small group
discussion that will inform the lecture, (2) Use of a response system (like
clickers) interspersed throughout the lecture to gather feedback and assess
the level of student understanding (ideally at a conceptual level), (3)
Position the lecture as a precursor to class debates and reaction panels in
which students will need to draw on the content presented.

Ultimately, 1t’s about keeping the lecture flexible and not pre-
programmed. It’s about customizing it for the class, and for these
students. It’s about being clear in your objectives, and preparing students
for their role in an interactive lecture - meaning, what do they need to do
while you’re lecturing in order to be prepared to engage in the interactive
pieces. Do they need to pose questions, explain or utilize a concept,
synthesize topics and analyze something novel, or even problem solve?

Every pedagogical method or approach has its pros and cons. This is why
an integrated approach is ideal. By strategically balancing methods, as in
interactive lecturing, we can draw on the pros, and reduce the cons.
Lecture can be highly efficient, can draw focus amongst complex ideas,
and is helpful in laying a knowledge foundation. But, it can be one-sided,
passive, and in no way help skill development in actually doing the work.
To help determine the most ideal spaces and places within a class to
utilize a lecture, think about the value it can add at any given time. Is the
value in laying a knowledge foundation that students can then use to
actively build skills and applications? Is the value in explicating and
synthesizing insights from an interactive discussion or group work (think
mini lecture debrief to pull disparate ideas together cohesively)?

In deciding about the form and function of lecture in your class, situate
the kinds of things you want students to do by the end of the course along
the content-to-skill continuum. Lecture is great for content coverage, but
lacking for skill development (I can tell you how to do the tango via vivid
and illuminating lectures, but if my goal is for you to actually tango, the
teaching method is a poor choice if it stands alone). In making the
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decision about when to lecture, what to lecture on, and how to lecture, use
the following 6 ways and reasons to lecture as a helpful guide. If a lecture
is doing anything else, stop and reflect on whether it’s really the best tool
for the job - you wouldn’t use a screwdriver to drive in a nail if there’s a
hammer readily available.

1. Provide focus and emphasis on important points, ideas, issues, etc.

2. Clarify difficulties or complexities in the readings, or from other
course materials and experiences.

3. Provide an overview or “the big picture”, and help connect the
dots.

4. Expose students to experts (you) who can provide unique
perspectives and the latest answers to questions that may stimulate
interest, and to allow students to see how a practicing (biologist,
chemist, economist, literary critic, etc.) approaches the material.

5. Encourage structure by explicitly naming, and telling the story of
the course, or the narrative arc.

6. Provide depth and insight through examples not present in other
course materials (You have good stories, so tell them. That alone
can be a lecture, if you then connect it back to #1, 2, and 3 above.)

Let’s stop blaming the tool for user-error, and start approaching our use
of pedagogical methods more deliberately in ways that first determine the
desired outcome, and then determine the best tool, or tools, to reach that
outcome.

Still hesitant to let go of your grasp on the fully developed lecture course
and embrace interactive lecturing? The most common source of
trepidation I have heard stems from a very reasonable fear: “I (teacher)
know this stuff and they (students) don’t, so why let the students talk, and
teach each other? They’ll just end up more confused?” The fact remains,
as a seasoned Graduate Student Instructor (GSI) once told me, “If the
students aren’t understanding it, or getting it wrong anyway, and all
you’re doing is lecturing, then it’s obviously not working. So, what do
you have to lose?”

Six Ways to Make Lectures in a Large Enrollment Course More
Manageable and Effective
1. Establish learning goals
Once you and your students know where you’re going, the trip is easier
and more efficient. And often the very act of creating learning goals
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results in reducing the amount of material to be covered, since you have
brought your course into more focus.

2. Cut down on the amount of material you are trying to cover
Content Tyranny is a problem for most college instructors, that is, trying
to cover too much material. The result is usually opposite--less material
absorbed at a more superficial level--of what we hope for. Be harsh with
yourself and cut the material that is not absolutely essential. Lectures,
particularly in large enrollment courses, should cover the following kinds
of material:

e key points and general themes

e especially difficult material

e material not covered elsewhere

e examples and illustrations

e material of high interest/relevance to students
Steps to take: Read through your syllabus and mark every topic as either
“essential” or “helpful.” Cut out all the “helpful>—move them to
“suggested further reading.” If you’ve marked everything “essential,” ask
a colleague to mark your syllabus the same way. If all else fails (and 90%
of the time, you’ll be able to cut material), you need to redesign the goals
of the class, perhaps in consultation with your department curriculum
committee. But this is rarely necessary, if you are honest about what can
be cut. Remember, you cannot teach everything in one course: it just
doesn’t work. (And if you could, your students wouldn’t remember,

anyway).

3. Focus your lecture on analyzing issues or problems, rather than on
conveying factual information

Rely on students to get facts from their reading. Devote lectures to more
in depth discussion and analysis. For instance, begin each class session
with a question that you will devote the session to answering. This also
leads to more focus and engagement.

Steps to take: Turn a general topic into a question (the same thing we ask
students to do for papers). Instead of “The ways lodge pole pines
propagate” make it “Why do lodge pole pines need fire to propagate?”
Instead of “The Rise of the Middle Class in Postwar America” make it
“What factors were the major drivers in the rise of the middle class?”
And you can ask for ideas at the beginning of class, as a way of involving
the students in answering the questions.
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4. Engage your students through active learning practices and
interactive lectures

“What professors do in their class matters far less than what they ask their
students to do.” (“Teaching for Long-Term Retention and Transfer,”
Halpern and Hakel). It’s difficult for anyone to sit for 50 or 80 minutes
and simply listen. Attention span begins to fade after about 20 minutes, so
you need to stop every 20 minutes or so and do something new.

Steps to take:

e Break the class into groups (yes, even in a large class—you can
just ask them to turn to the two or three people around them) to
investigate a problem or answer a question; after five minutes you
can randomly call on groups to respond. Just one of many ways
students can collaborate during lectures.

e Hand out three x five cards and ask students to jot down a question
they have as result of the last 20 minutes. Have them pass the cards
three or four people to the left. Ask various people if they can
answer the question on the card they now have.

e Stop the lecture for a general discussion.

e Show a short, relevant video clip.

e Discuss the topic as it has appeared in the news.

Consider having your students sit in lecture with others from their
section, and you can then direct exercises and questions to them by
section. Not only will they be more inclined to engage with people they
already know, but you will be reinforcing the importance of the sections
and making the course seem more of a unified whole.

5. Provide more and shorter feedback to students throughout the
semester

Don’t rely just on midterms and finals to let students know how they’re
doing. By providing them with frequent feedback on their progress, you
ultimately save time (and anguish). Not all assessments need to have
grades attached. Quick, frequent, formative assessments help students to
focus on areas they need work on, while also breaking up lectures and
increasing student engagement.

Feedback on their learning:

1) Hand out 3 x 5 cards at the end of the class and ask students to identify
the major points covered. This can be anonymous or not. Collect them,
skim them, and begin the next class by talking about their responses. Ask
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those students who were off to see you or their GSI, or to review their
notes, etc. 2) Ask them to identify the “muddiest point” in the lecture. 3)
Begin the lecture by soliciting questions (on cards or not) based on their
reading for the day. 4) Stop a lecture at any time after a difficult topic and
ask them to explain it to an intelligent high school student who knows
nothing about the topic.

Feedback on your teaching:
Using the same techniques, ask them about the pace of lectures, use of
presentation tools, clarity of examples/explanations, flow of the course or
anything else you would like to know about.

6. Make optimum use of the tools in Courses

Use clickers to get instant feedback on your students' comprehension of a
concept:

If your class is too big to track how individuals are doing between exams,
have your students take a quick anonymous poll to gauge whether or not
a concept was understood. With clickers, you can poll students on the fly
and adjust your content appropriately. This saves time spent
unnecessarily on concepts that are already understood and allows you to
follow-up only where needed. Keep students engaged by asking
thoughtful questions they can answer individually, and then asking the
class to respond to the collective results.

Playing Roles

Role-play is a technique that allows students to explore realistic situations
by interacting with other people in a managed way in order to develop
experience and trial different strategies in a supported environment.

Depending on the intention of the activity, participants might be playing a
role similar to their own (or their likely one in the future) or could play
the opposite part of the conversation or interaction. Both options provide
the possibility of significant learning, with the former allowing
experience to be gained and the latter encouraging the student to develop
an understanding of the situation from the ‘opposite’ point of view.

How it Works Physiotherapy Feedback on role-play exercise Participants
are given particular roles to play in a conversation or other interaction,
such as an email exchange, typical of their discipline.

They may be given specific instructions on how to act or what to say, as
an aggressive client or patient in denial, for example, or required to act
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and react in their own way depending on the requirements of the exercise.
The participants will then act out the scenario and afterwards there will be
reflection and discussion about the interactions, such as alternative ways
of dealing with the situation. The scenario can then be acted out again
with changes based on the outcome of the reflection and discussion.
Possible Technologies to Support the Approach Role-play is a very
flexible teaching approach because it requires no special tools,
technology or environments, for example student could work through a
role-play exercise just as effectively in a lecture hall as in a seminar
room. However, technology can provide significant advantages, and even
new possibilities, for using the approach as a learning activity. At the
simplest level, technology such as voice recorders, video cameras and
smartphones/tablets allow traditional face-to-face role-play exercises to
be recorded and stored online for later reference, analysis and reflection,
as in this example of negotiation skills from EduCon, Korea.

This can allow an exercise to be revisited at a later date and re-evaluated
based on subsequent learning and experience, which isn’t generally
possible when the exercise has not been recorded. Other tools that can be
used with this traditional style of role-play are an electronic voting
system or Twitter, both of which would allow a group of students to
observe the role-play and evaluate the situation and conversation as it
develops, such as by voting on whether a character was too aggressive or
submissive during a particular interaction. This information could be
retained and, coupled with a recording, provide another resource for later
analysis and reflection.

However, technology can be used to create role-play exercises beyond
what is possible in a face-to-face session. Asynchronous technologies,
such as online forums and discussion boards, Social Networks, Twitter,
etc., allow role-play to take place over longer periods of time and in a
more considered way. This means that role-play can take place outside of
timetabled sessions and in situations where students are unable to
physical meet at the same time. In this situation students would post their
part of the conversation, wait until the other participant(s) have
responded, and then post their own reply, and so on.
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This method allows participants to engage when they are able and gives
them time to consider their responses, and while it may seem quite
artificial compared to a face-to-face exercise, it can reflect situations such
as email discussions quite closely. Another advantage of using
technology is that it can enable external participants to take a part in the
role-play.

Tools such as Blackboard Collaborate, Skype and Google+ Hangouts all
provide an online space where live conversations, including video, can
take place. This means that a person with experience or expertise in the
area being role-played can take one of the parts, producing a much more
realistic experience for the student.

For example, a clinical psychologist, drawing upon their own experience
to make the interaction realistic, could play the part of a patient with
students taking the part of the psychologist, or a chartered engineer could
play the role of a project manager while students play the role of the
engineers during a meeting.

All of these tools can be accessed freely over the internet and only require
a microphone and speakers/headphones, meaning the technical barriers
are quite low. The tools typically have recording facilities that would
allow the interaction to be permanently captured. These tools are also
useful for role-playing among students where they are all available at the
same time but can’t physically meet, such as on distance learning courses
or during placement periods.

Role Play in Mathematics

Role play can be described as range of activities that mirror real life
under a controlled environment. It can be based around a ‘snapshot’ or
reality or it could be taken from a ‘made up’ event. Role play can allow
children to manipulate time and space, restricted only by children’s
iImagination. Role play has so many benefits as it allows children to
make sense of what they see and hear. Role play can offer a way for
children to be deeply immersed in their learning.
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Role play can be used in many settings. Using role play in an educational
setting allows children to broaden their knowledge and understanding.
This is why role play can be a powerful tool in facilitating mathematical
knowledge and understanding.

Role play not only is beneficial to pupils but to teachers as well. As role
play can help teachers to gain a more in-depth idea of a child’s
knowledge of mathematical concepts. An example of this could be
creating a shop to check children’s understanding of exchanging money.

Role play can chance the feel of a classroom environment and change it
into a creative learning space. That could be because role play is seen as
creative it may feel more like play to children than work.

As a result, children might be more motivated to engage in activities.
Role play can teach some skills that are very difficult to learn in more
traditional ways; such as self-awareness, problem solving,
communication, initiative and team work. As role play is more creative;
children might enjoy being active and therefore remember more,
developing a greater knowledge and understanding.

Role play can make children feel more comfortable in real life situations
as they already know the procedure e.g. buying items form a shop. Role
play can make learning real for children. It allows children to explore
their feelings and understanding in a non-threatening environment.

Problem Solving

What Is Problem Solving?

Problems are at the center of what many people do at work every day.
Whether you're solving a problem for a client (internal or external),
supporting those who are solving problems, or discovering new problems
to solve, the problems you face can be large or small, simple or complex,
and easy or difficult.

A fundamental part of every manager's role is finding ways to solve them.
So, being a confident problem solver is really important to your success.
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Much of that confidence comes from having a good process to use when
approaching a problem. With one, you can solve problems quickly and
effectively. Without one, your solutions may be ineffective, or you'll get
stuck and do nothing, with sometimes painful consequences.

There are four basic steps in solving a problem:

1. Defining the problem.

2. Generating alternatives.

3. Evaluating and selecting alternatives.
4. Implementing solutions.

% steps in solving a problem
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Steps 2 to 4 of this process are covered in depth in other areas of Mind
Tools. For these, see our sections on Creativity for step 2 (generating
alternatives); Decision Making for step 3 (evaluating and selecting
alternatives); and Project Management for step 4 (implementing
solutions).

Defining the Problem

The key to a good problem definition is ensuring that you deal with the
real problem — not its symptoms. For example, if performance in your
department is substandard, you might think the problem is with the
individuals submitting work. However, if you look a bit deeper, the real
Issue might be a lack of training, or an unreasonable workload.

Tools like 5 Whys , Appreciation and Root Cause Analysis help you
ask the right questions, and work through the layers of a problem to
uncover what's really going on.

At this stage, it's also important to ensure that you look at the issue from a
variety of perspectives. If you commit yourself too early, you can end up
with a problem statement that's really a solution instead. For example,
consider this problem statement: "We have to find a way of disciplining
of people who do substandard work." This doesn't allow you the
opportunity of discovering the real reasons for under-performance. The

87



CATWOE checklist provides a powerful reminder to look at many
elements that may contribute to the problem, and to expand your thinking
around it.

Problem-Solving Processes

The four-step approach to solving problems that we mentioned at the
beginning of this article will serve you well in many situations. However,
for a more comprehensive process, you can use Simplex, Appreciative
Inquiry or Soft Systems Methodology (SSM). These provide detailed
steps that you can use to solve a problem effectively.

Simplex involves an eight-stage process: problem finding, fact finding,
defining the problem, idea finding, selecting and evaluating, planning,
selling the idea, and acting. These steps build upon the basic process
described earlier, and they create a cycle of problem finding and solving
that will continually improve your organization.

Appreciative Inquiry takes a uniquely positive approach by helping you
solve problems by examining what's working well in the areas
surrounding them.

Soft Systems Methodology is designed to help you understand complex
problems so that you can start the process of solving them. It uses four

stages to help you uncover more details about what's creating the
problem, and then define actions that will improve the situation.

Principles for teaching problem solving

e Model a useful problem-solving method. Problem solving can be
difficult and sometimes tedious. Show students by your example
how to be patient and persistent and how to follow a structured
method, such as Woods’ model described here. Articulate your
method as you use it so students see the connections.

e Teach within a specific context. Teach problem-solving skills in
the context in which they will be used (e.g., mole fraction
calculations in a chemistry course). Use real-life problems in
explanations, examples, and exams. Do not teach problem solving
as an independent, abstract skill.

e Help students understand the problem. In order to solve
problems, students need to define the end goal. This step is crucial
to successful learning of problem-solving skills. If you succeed at
helping students answer the questions “what?”” and “why?”, finding
the answer to “how?”” will be easier.
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e Take enough time. When planning a lecture/tutorial, budget
enough time for: understanding the problem and defining the goal,
both individually and as a class; dealing with questions from you
and your students; making, finding, and fixing mistakes; and
solving entire problems in a single session.

e Ask questions and make suggestions. Ask students to predict
“what would happen if ...” or explain why something happened.
This will help them to develop analytical and deductive thinking
skills. Also, ask questions and make suggestions about strategies to
encourage students to reflect on the problem-solving strategies that
they use.

e Link errors to misconceptions. Use errors as evidence of
misconceptions, not carelessness or random guessing. Make an
effort to isolate the misconception and correct it, then teach
students to do this by themselves. We can all learn from mistakes.

—~4 Principles for teaching problem solving
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Woods’ problem-solving model

1. Define the problem

e The system. Have students identify the system under study
(e.g., a metal bridge subject to certain forces) by interpreting
the information provided in the problem statement. Drawing
a diagram is a great way to do this.

e Known(s) and concepts. List what is known about the
problem, and identify the knowledge needed to understand
(and eventually) solve it.

e Unknown(s). Once you have a list of knowns, identifying
the unknown(s) becomes simpler. One unknown is generally
the answer to the problem, but there may be other unknowns.
Be sure that students understand what they are expected to
find.

e Units and symbols. One key aspect in problem solving is
teaching students how to select, interpret, and use units and
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symbols. Emphasize the use of units whenever applicable.
Develop a habit of using appropriate units and symbols
yourself at all times.

e Constraints. All problems have some stated or implied
constraints. Teach students to look for the words only, must,
neglect, or assume to help identify the constraints.

e Criteria for success. Help students to consider from the
beginning what a logical type of answer would be. What
characteristics will it possess? For example, a quantitative
problem will require an answer in some form of numerical
units (e.g., $/kg product, square cm, etc.) while an
optimization problem requires an answer in the form of
either a numerical maximum or minimum.

2. Think about it

o “Let it simmer”. Use this stage to ponder the problem.
Ideally, students will develop a mental image of the problem
at hand during this stage.

e ldentify specific pieces of knowledge. Students need to
determine by themselves the required background
knowledge from illustrations, examples and problems
covered in the course.

e Collect information. Encourage students to collect pertinent
information such as conversion factors, constants, and tables
needed to solve the problem.

3. Plan a solution

e Consider possible strategies. Often, the type of solution
will be determined by the type of problem. Some common
problem-solving strategies are: compute; simplify; use an
equation; make a model, diagram, table, or chart; or work
backwards.

e Choose the best strategy. Help students to choose the best
strategy by reminding them again what they are required to
find or calculate.

4. Carry out the plan

e Be patient. Most problems are not solved quickly or on the
first attempt. In other cases, executing the solution may be
the easiest step.
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e Be persistent. If a plan does not work immediately, do not
let students get discouraged. Encourage them to try a
different strategy and keep trying.
5. Look back

Encourage students to reflect. Once a solution has been reached, students
should ask themselves the following questions:

e Does the answer make sense?

e Does it fit with the criteria established in step 1?
e Did I answer the question(s)?

e What did I learn by doing this?

e Could I have done the problem another way?
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Chapter 4
Teaching skills

Microteaching

Microteaching is all about delivering a short session, ideally, to your peer
group if you are working towards a teaching qualification. It is the perfect
opportunity to demonstrate skills, knowledge and understanding in an
environment that is supportive and non-threatening.

You must also remember that the session is never about you. It the
learning that is happening and that the time allocated will run out fast,
which means that it is best to rehearse your session in advance so that
delivery is efficient.

How to plan your microteaching session?

You need to think and analyse the topic that you will be delivering and
you should also have a realistic aim that can be achieved in the time that
has been allocated. You should also prepare a plan that highlights the
teaching, learning as well as assessment activities that need to be used,
along with the timings for each of these and the resources that you will be
using.

What should you consider?
You will also need to think about many factors in advance such as;
How long the session will be and where it will happen? e

Who will observe me, will they need a copy of my sessionplan and e
will they make a visual recording for me to view later?

What are the equipment and resources that are available to be e
used?

Are you able to choose your own topic? e

How many people will be presentin a group? e
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How can | find out their learning preferences, any individual needs, e
and any prior knowledge they may have?

Can I show a video clip? If so, how long canit be? e

How will | receive feedback afterwards? e
How to plan out the structure of your session?

Your session should have a beginning or the introduction, a middle
section which is the development and an ending which is the summary as
well as the conclusion, which should lead to a logical progression of
learning. You should not be speaking for the majority of the session and
your learners should be more active than passive.

Tips to help you deliver an effective session

You may feel nervous at first, which is quite normal. If you can, try to
imagine you are acting a role and this should help to boost your
confidence and calm your nerves. You are the teacher in this situation
which means that you will need to stay focused, bein control and not let
any personal issues affect your performance. You should be able to
command the attention of your students and this is something which will
be taught in the Level 3 Award in Education and Training.

How to assesswhether your students have learned?

At some point during your session, you will need to assess that learning
has taken place by each learner.

Assessment should take place at key points, for instance, as your session
IS progressing ask clear questions that will help you assess their
knowledge. Questions that begin with who, what, when, why or how are
great examples. If you ask any closed questions that get you yes and no
answers, you will not be able to make the judgment effectively on
whether or not learning has taken place.

Try to use the PPP (Pose, Pause, Pick) method when asking questions.
Posea question, pause for a second or two, then pick a learner to answer.
This allows everyone to think of an answer, rather than refraining from
listening because you mentioned the name of a particular learner
beforehand. If you have a small group, you could plan to ask one open
question from each learner. You might like to plan which questions you
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will ask in advance and have a list of names you can cross off when
asked.

Steps of Micro Teaching Cycle

The six steps generally involved in micro-teaching cycle are Plan, Teach,
Feedback, Re-plan, Re-teach, and Re-feedback. There can be variations
as per requirement of the objective of practice session. These steps are
represented in the following way:

1. Plan:

This involves the selection of the topic and related content of such a
nature in which the use of components of the core teaching skill under
practice may be made easily and conveniently. The topic is analyzed into
different activities of the teacher and the pupils. The activities are planned
in such a logical sequence where maximum application of the
components of a skill is possible.

2. Teach:

This involves the attempts of the teacher trainee to use the components of
the teaching skill in suitable situations coming up in the process of
teaching-learning as per his/her planning of activities. If the situation is
different and not as visualized in the planning of the activities, the teacher
should modify his/her behavior as per the demand of the situation in the
class. He should have the courage and confidence to handle the situation
arising in the class effectively.

3. Feedback:
This term refers to giving information to the teacher trainee about his

performance. The information includes the points of strength as well as

weakness relating to his/her performance. This helps the teacher trainee
to improve upon his/her performance in the desired direction.

4. Re-plan:

The teacher trainee re-plans his lesson incorporating the points of strength
and removing the points not skillfully handled during teaching in the
previous attempt either on the same topic or on another topic suiting to
the teacher trainee for improvement.

5. Re-teach:
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This involves teaching to the same group of pupils if the topic is changed,
or to a different group of pupils if the topic is the same. This is done to
remove boredomor monotony of the pupils. The teacher trainee teaches
the class with renewed courage and confidence to perform better than the
previous attempt.

6. Re-feedback:

This is the most important component of Micro-teaching for behavior
modification of teacher trainee in the desired direction in each and every
teaching skill practice.

Phases of Micro-Teaching

There are three phases of the Micro-teaching procedure which you have
studied in the previous section of this Unit. They are:

Knowledge Acquisition Phase.

Skill Acquisition Phase.

Transfer Phase of Micro-teaching.

1. Knowledge Acquisition Phase (Pre-Active Phase)
It includes the activities suchas;

Provide knowledge about teaching skills.
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Observe the demonstration of teaching skill.

Analyze and discuss the demonstration of the teaching skill.

2. Skill Acquisition Phase (Inter-active Phase)

It includes the activities suchas;

Planning and preparation of micro lesson for a core teaching skill.
Practicing the skill.

Evaluation of the practiced skill (Feedback).

Re-plan, Re-teach and re-feedback till the desired level of skill is
achieved.

3. Transfer Phase (Post—Active Phase)
It includes the activities suchas;

Giving opportunity to use the mastered skill in normal class room
teaching.

Integrate the different micro teaching skills practiced.

Teaching skills

Teaching skills is defined as a set of teacher behaviors which are
especially effective in bringing about desired changes in pupil-teachers.

1- Skill of writing objectives
2-Organizing the content

3-Skill of Using Blackboard

4-Skill of Reinforcement

5-Skill of Pacing Lesson

6-Skill the Use of Higher order Questions
7-Divergent questions

8-Response management
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9-Explaining

10-1llustrating with examples
11-Using teaching aids

12- Stimulus variation

13- Closure Skill

Skill of writing objectives involves the following activities identifying
objectives, analyzing the task and writing objectives in behavioral terms
with regard to adequate

Organizing the content involve logical organization according to content
and psychological organization as per need of the pupil.

Skill of Using Blackboard requires legibility, neatness appropriateness
continuity Simplicity of blackboard work. It is very essential skill for a
successfulteacher. The effectiveness of presentation depends upon the
proper use of blackboard.

Skill of Reinforcement involves a number of activities that a teacher
performs for creating and maintaining conducive environment for
learning in the classroom.

Skill of Reinforcement involves teacher encouraging pupils response
using verbal praise , accepting their responses or non-verbal causes like a
smile.

Skill of Pacing Lessonmeans variation in the teaching Speed

Skill the Use of Higher order Questions involves the questions which can
be answered by memory or Sensory description. The questions consist of
rules, principles and generalization.

Divergent questions requires the respondent to organize elements into
new pattern, predict, and infer from the situation. This skill involves
higher order of thinking creativity.

Response management is by using techniques like prompting, eliciting
further information, refocusing and asking critical awareness questions,
accepting -rejecting, and redirection.

Explaining involve Clarity, continuity, relevance to the content using
beginning and concluding statements, covering essential points.
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An skill of explaining is a set of interrelated statements made by teacher
in order to increase the understanding in the pupils about ideas and
concepts.

Ilustrating with examples involve Covering essential points. Simple,
interesting and relevant to the point being explained.

Using teaching aids Relevant to content, appropriate to the pupil's level,
proper display and appropriate use.

Stimulus variation involves Body movements, gestures, change in into-
nation and pitch, change in interaction pattern and pausing.

The skill Stimulus variation involves deliberate changing of various
attentions producing behavior by teacher in order to keep pupils attentive
at high level.

In Silence and non-verbal cause Skill we use silence in order to
encourage pupil-participation in classroom teaching.

In closure Skill the pupils are able to related new knowledge with
previous one.

achieving closure of the lesson include Summarization, establishing link
between the present learning with earlier as well as future learning,
creating a sense of achievement in pupils.
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Put (\) or (x):

1-Writing objective skill involves the questions which can be answered
by memory or Sensory description. The questions consist of rules,
principles and generalization ( )

2- The skill set induction refers to the development of cognitive rapport
between pupils and teacher to obtain immediate involvement in the
lesson. ( )

3- This skill of pacing lesson involves adjective devices for satisfying the
needs of the pupils or student-variation( )

4- Skill of Pacing Lessonmeans variation in the teaching skill.

()

5- In Recognition and attention behavior skill we see the teacher is more
sensitive to note the interest of boredom of pupils through visual Causes.

()

6-in Reinforcement Skill we use silence in order to encourage pupil-
participation in classroom teaching. ()
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Chapter 5

Learning Tools & Resources

Worksheet

A worksheet, in the word's original meaning, is a sheet of paper on which
one performs work. They come in many forms, most commonly
associated with children's schoolwork assignments, tax forms, and
accounting or other business environments. Software is increasingly
taking over the paper-based worksheet

It can be a printed page that a child completes with a writing instrument.
No other materials are needed.

It is "a sheet of paper on which work schedules, working time, special
Instructions, etc. are recorded. A piece or scrap of paper on which
problems, ideas, or the like, are set down in tentative form." In education,
a worksheet may have questions for students and places to record answers

In accounting, a worksheet is, or was, a sheet of ruled paper with rows
and columns on which an accountant could record information or perform
calculations. These are often called columnar pads, and typically green-
tinted

In computing, spreadsheet software presents, on a computer monitor, a
user interface that resembles one or more paper accounting worksheets.
Microsoft Excel, a popular spreadsheet program, refers to a single
spreadsheet (more technically, a two-dimensional matrix or array) as a
worksheet, and it refers to a collection of worksheets as a workbook

In the classroom setting, worksheets usually refer to a loose sheet of
paper with questions or exercises for students to complete and record
.answers

They are used, to some degree, in most subjects, and have widespread use
in the math curriculum where there are two major types. The first type of
math worksheet contains a collection of similar math problems or
exercises. These are intended to help a student become proficient in a
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particular mathematical skill that was taught to them in class. They are
commonly given to students as homework. The second types of math
worksheet are intended to introduce new topics, and are often completed
in the classroom. They are made up of a progressive set of questions that
.leads to an understanding of the topic to be learned

Worksheets are important because those are individual activities and
parents also need it. They (parents) get to know what the child is doing in
the school. With evolving curricula, parents may not have the necessary
education to guide their students through homework or provide additional
supportat home. Having a worksheet template easily accessible can help
with furthering learning at home Overall, research in early childhood
education shows that worksheets are recommended mainly for assessment
purposes. Worksheets should not be used for teaching as this is not
developmentally appropriate for the education of young students

As an assessmenttool, worksheets can be used by teachers to understand
students’ previous knowledge, outcome of learning, and the process of
learning; at the same time, they can be used to enable students to monitor
.the progress of their own learning

Worksheet generators are often used to develop the type of worksheets
that contain a collection of similar problems. A worksheet generator is a
software program that quickly generates a collection of problems,
particularly in mathematics or numeracy. Such software is often used by
teachers to make classroom materials and tests. Worksheet generators
may be loaded on local computers or accessed via a website. There are
also many worksheet generators that are available online. However,
original worksheets can be made on applications such as word or
PowerPoint.

Blackboard

Blackboard is one of the most capable teaching tools in the space.
Educators can upload grades, monitor student performance, and
administer tests. Teachers can also input assignments and manage their

syllabus

Students can access all the information their teachers add to their class
page, check their grades, and complete assignments. Blackboard
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combines all those features with an outstanding design to deliver a fine
tool for the student and teacher, alike.

Blackboard is one of the most capable teaching tools in the space.
Educators can upload grades, monitor student performance, and
administer tests. Teachers can also input assignments and manage their
syllabus.

Students can access all the information their teachers add to their class
page, check their grades, and complete assignments. Blackboard
combines all those features with an outstanding design to deliver a fine
tool for the student and teacher, alike

What is the importance of Blackboard?

Using Blackboard can be helpful to you and your students. Blackboard is
a course management system that allows you to provide content to
students in a central location, communicate with students quickly, and

.provide grades in an electronic format to students

What is a blackboard?

a hard smooth usually dark surface used especially in a classroomfor
writing or drawing on with chalk

What is the importance of Blackboard as a teaching aid?

Blackboard as teaching aids is very important tools used by a teacher to
facilitate learning and improve reading and others skills. It is used to
reinforce skills or facts and relieve anxiety, fears or boredombecause
teaching aid is like a game

Chalkboard Skills: How Effective Are You?

Let your students see and read what you have written. lllegible or
obscured work is valueless

Give students time to copy what you have written. Most students don’t
think analytically while they are writing.

Organize your board work.

What is blackboard writing skill?
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Good blackboard writing leads to the following: Clarity in the
understanding of concepts; Reinforcement of the idea which is being
verbally presented; Conveying a holistic picture of the content; Adding
variety to the lesson and drawing attention of the pupils to the key

.concepts
How do | improve my blackboard writing?
Essentials Points to Improve Your Chalkboard Writing 15

The matter written must be important, since a chalkboard is not a scribble
pad

The matter must be sequentially and logically arranged

Utilise the space available so that the chalkboard writing is organised and
balanced

Maintain appropriate size to enable all learners to read without difficulty
USING THE BLACKBOARD IN CLASSROOM

Some teachers hide the board

You need to keep eye contact with the class as you write

You should keep the students’ attention by saying the words as you write
them

Write clearly
Write in straight lines
Talk as you write

The blackboard should not be too crowded.

Maps

Though | have never considered myself particularly oriented toward
visuals, in recent years | have come to appreciate the value of mapping
from a teaching, learning, and productivity perspective. If you haven’t
explored how mapping might help enhance your work, I would encourage

108



you to take a closer look at conceptand mind maps. Both are visual
representations of knowledge and ideas Concept maps are traditionally
more structured and hierarchical in terms of organization, with the most
general conceptat the top and the more specific concepts at the bottom
(Nilson, 2010). The links between the concepts should also be
meaningfully labelled. Here is a sample concept map on concept maps.
“Using Concept Maps?” from the Eberly Centre at Carnegiec Mellon also
.gives good instructions on how to create and assess concept maps

Mind maps are less structured, but generally have the main idea at the
center of the image, with themes radiating from this central idea
(mindmapping.com, 2016). Mind maps can also include media, such as
images or videos, in addition to text. Here is a sample mind map of
guidelines for mind mapping

Ways you might use conceptor mind maps include:

As a teaching tool: consider creating a map as a way to help students
understand the structure of the day’s topic or even an entire course. On
the first day of class, | show students a concept map | have drawn of the
course and then use that map to explain the course structure and syllabus

As a learning tool: have students refine or demonstrate their learning by
creating their own maps around a given topic or the course. Note: because
students can be uncomfortable with ambiguity (there’s no one “right”
map), this might require a good amount of coaching and guidance from
you. See how this teacher uses mapping to generate student discussions
and assess learning

As an assessment tool: maps can be a great way for students to
demonstrate their learning in the course. Just be sure to give students
clear guidelines for developing their maps (and lots of practice creating

maps beforehand) and consider creating a rubric

As a course design tool: if you’re designing a new course (or doing a
major revision of a current course), consider first creating a map to help
.you generate your learning outcomes and key content areas
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As a writing tool: Mapping can also be a great way to organize your ideas
for a paper

As a note taking tool: Recently, mapping and sketch noting have become
popular methods for taking notes at conferences. | now take notes at
conferences this way and have also extended this practice to creating
sketch notes for books while 1 am reading them

Maps are wonderful tools for brainstorming, providing a “big picture”
overview of ideas, or representing a large amount of information in a
small space. They’re great tools to consider adding to your teaching and
’productivity “toolbox.

PowerPoint

Power Point as an innovative tool for teaching and learning in modern
classes

Nowadays, PowerPoint is an educational tool for teaching and delivering
materials in classes. It was basically developed for presentation and not
essentially for teaching and learning in a classroom. Its applications in
teaching and learning settings should provide better means of
communicating information to the students. Used thoughtfully,
PowerPoint can enhance your teaching sessions by providing a roadmap,
reinforcing what you say and allowing you to use graphics and other
multimedia to clarify understanding and to supportdifferent learning
styles. In this paper, first we will look at general design principles that
apply to any PowerPoint presentation. Then, we will see how teachers
can use PowerPoint presentations specifically in their teaching. Finally,
the ways that it might be employed within the classroombesides the
simply didactic and look at how an educational model might be applied to
act as a framework and checklist for design

Teaching with PowerPoint

When effectively planned and used, PowerPoint (or similar tools, like
Google Slides) can enhance instruction. People are divided on the
effectiveness of this ubiquitous presentation program—some say that
PowerPoint is wonderful while others bemoan its pervasiveness. No
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matter which side you take, PowerPoint does offer effective ways to
enhance instruction when used and designed appropriately

PowerPoint can be an effective tool to present material in the classroom
and encourage student learning. You can use PowerPoint to project
visuals that would otherwise be difficult to bring to class. For example, in
an anthropology class, a single PowerPoint presentation could project
images of an anthropological dig from a remote area, questions asking
students about the topic, a chart of related statistics, and a mini quiz about
what was just discussed that provides students with information that is
visual, challenging, and engaging.

PowerPoint can be an effective tool to present material in the classroom
and encourage student learning

This section is organized in three major segments: Part | will help faculty
identify and use basic but important design elements, Part 1l will cover
ways to enhance teaching and learning with PowerPoint, and Part 111 will
list ways to engage students with PowerPoint

PART I: Designing the PowerPoint Presentation
Accessibility

Student accessibility—students with visual or hearing impairments may
not be able to fully access a PowerPoint presentation, especially those
with graphics, images, and sound

Use an accessible layout. Built-in slide template layouts were designed to
be accessible: “the reading order is the same for people with vision and
for people who use assistive technology such as screen readers”
(University of Washington). If you want to alter the layout of a theme,
use the Slide Master; this will ensure your slides will retain accessibility

Use unique and specific slide titles so students can access the material
they need

Consider how you display hyperlinks. Since screen readers read what is
on the page, you may want to consider creating a hyperlink using a
descriptive title instead of displaying the URL
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All visuals and tables should include alt text. Alt text should describe the
visual or table in detail so that students with visual impairments can
“read” the images with their screen readers. Avoid using too many

decorative visuals

All video and audio content should be captioned for students with hearing
Impairments. Transcripts can also be useful as an additional resource, but
captioning ensures students can follow along with what is on the screen in

real-time

Simplify your tables. If you use tables on your slides, ensure they are not
overly complex and do not include blank cells. Screen readers may have
difficulty providing information about the table if there are too many
columns and rows, and they may “think” the table is complete if they
come to a blank cell

Set areading order for text on your slides. The order that text appears on
the slide may not be the reading order of the text. Check that your reading
order is correct by using the Selection Pane (organized bottom-up)

Use Microsoft’s Accessibility Checker to identify potential accessibility
Issues in your completed PowerPoint. Use the feedback to improve your
PowerPoint’s accessibility. You could also send your file to the Disability
Resource Center to have them assess its accessibility (send it far in

advance of when you will need to use it)

Save your PowerPoint presentation as a PDF file to distribute to students
with visual impairments

Preparing for the presentation

Consider time and effort in preparing a PowerPoint presentation; give
yourself plenty of lead time for design and development

PowerPoint is especially useful when providing course material online.
Consider student technology compatibility with PowerPoint material put
on the web; ensure images and graphics have been compressed for access
by computers using dial-up connection

PowerPoint is especially useful when providing course material online
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Be aware of copyright law when displaying course materials, and
properly cite source material. This is especially important when using
visuals obtained from the internet or other sources. This also models

proper citation for your students

Think about message interpretation for PowerPoint use online: will
students be able to understand material in a PowerPoint presentation
outside of the classroom? Will you need to provide notes and/or other
material to help students understand complex information, data, or
graphics?

If you will be using your own laptop, make sure the classroomis
equipped with the proper cables, drivers, and other means to display your
presentation the way you have intended

Slide content

Avoid text-dense slides. It’s better to have more slides than trying to
place too much text on one slide. Use brief points instead of long
sentences or paragraphs and outline key points rather than transcribing
your lecture. Use PowerPoint to cue and guide the presentation.

Use the Notes feature to add content to your presentation that the
audience will not see. You can access the Notes section for each slide by
sliding the bottom of the slide window up to reveal the notes section or by
clicking “View” and choosing “Notes Page” from the Presentation Views

.options

Relate PowerPoint material to course objectives to reinforce their purpose
.for students

Number of slides

As a rule of thumb, plan to show one slide per minute to account for
discussionand time and for students to absorb the material

Reduce redundant or text-heavy sentences or bullets to ensure a more
professional appearance

Incorporate active learning throughout the presentation to hold students’
interest and reinforce learning
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Emphasizing content
Use italics, bold, and color for emphasizing content

Use of a light background (white, beige, yellow) with dark typeface or a
dark background (blue, purple, brown) with a light typeface is easy to
read in a large room

Avoid using too many colors or shifting colors too many times within the
presentation, which can be distracting to students

Avoid using underlines for emphasis; underlining typically signifies
hypertext in digital media

Use of a light background with dark typeface or a dark background with a
light typeface is easy to read in a large room.

Typeface

Limit the number of typeface styles to no more than two per slide. Try to
keep typeface consistent throughout your presentation so it does not

become a distraction

Avoid overly ornate or specialty fonts that may be harder for students to
read. Stick to basic fonts so as not to distract students from the content

Point size

Ensure the typeface is large enough to read from anywhere in the room:
titles and headings should be no less than 36-40-point font. The subtext

should be no less than 32-point font
Clip art and graphics

Use clip art and graphics sparingly. Research shows that it’s best to use
graphics only when they supportthe content. Irrelevant graphics and
images have been proven to hinder student learning

Photographs can be used to add realism. Again, only use photographs that
are relevant to the content and serve a pedagogical purpose. Images for
decorative purposes are distracting

Size and place graphics appropriately on the slide—consider wrapping
text around a graphic
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Use two-dimensional pie and bar graphs rather than 3D styles which can
interfere with the intended message.

Use clip art and graphics sparingly. Research shows that it’s best to use
graphics only when they supportthe content

Animation and sound

Add motion, sound, or music only when necessary. When in doubt, do
without

Avoid distracting animations and transitions. Excessive movement within
or between slides can interfere with the message and students find them
distracting. Avoid them or use only simple screen transitions

Final check

Check for spelling, correct word usage, flow of material, and overall
appearance of the presentation

Colleagues can be helpful to check your presentation for accuracy and
appeal. Note: Errors are more obvious when they are projected

Schedule at least one practice sessionto check for timing and flow

PowerPoint’s Slide Sorter View is especially helpful to check slides for
proper sequencing as well as information gaps and redundancy. You can
also use the preview pane on the left of the screen when you are editing

the PowerPoint in “Normal” view

Prepare for plan “B” in case you have trouble with the technology in the
classroom: how will you provide material located on your flash drive or
computer? Have an alternate method of instruction ready (printing a copy

(of your PowerPoint with notes is one idea

PowerPoint’s Slide Sorter View is especially helpful to check slides for
proper sequencing and information gaps and redundancy

PowerPoint Handouts

PowerPoint provides multiple options for print-based handouts that can
be distributed at various points in the class

115



Before class: students might like having materials available to help them
prepare and formulate questions before the class period

During class: you could distribute a handout with three slides and lines
for notes to encourage students to take notes on the details of your lecture
so they have notes alongside the slide material (and aren’t just taking
(notes on the slide content

After class: some instructors wait to make the presentation available after
the class period so that students concentrate on the presentation rather

than reading ahead on the handout

Never: Some instructors do not distribute the PowerPoint to students so
that students don’trely on access to the presentation and neglect to pay
attention in class as a result

PowerPoint slides can be printed in the form of handouts—with one, two,
three, four, six, or nine slides on a page—that can be given to students for
reference during and after the presentation. The three-slides-per-page
handout includes lined spaceto assist in note-taking

Notes Pages. Detailed notes can be printed and used during the
presentation, or if they are notes intended for students, they can be

distributed before the presentation

Outline View. PowerPoint presentations can be printed as an outline,
which provides all the text from each slide. Outlines offer a welcome
alternative to slide handouts and can be modified from the original
presentation to provide more or less information than the projected
presentation

The Presentation

Alley, Schreiber, Ramsdell, and Muffo (2006) suggest that PowerPoint
shide headline design “affects audience retention,” and they conclude that
“succinct sentence headlines are more effective” in information recall
than headlines of short phrases or single words (p. 233). In other words,
create slide titles with as much information as is used for newspapers and
journals to help students better understand the content of the slide
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PowerPoint should provide key words, concepts, and images to enhance
your presentation (but PowerPoint should not replace you as the
(presenter

Avoid reading from the slide—reading the material can be perceived as
though you don’tknow the material. If you must read the material,
provide it in a handout instead of a projected PowerPoint slide

Avoid moving a laser pointer across the slide rapidly. If using a laser
pointer, use one with a dot large enough to be seen from all areas of the

room and move it slowly and intentionally

Avoid reading from the slide—reading the material can be perceived as
though you don’tknow the material

Use a blank screen to allow students to reflect on what has just been
discussed or to gain their attention (Press B for a black screen or W for a
white screen while delivering your slide show; press these keys again to
return to the live presentation). This pause can also be used for a break
period or when transitioning to new content

Stand to one side of the screen and face the audience while presenting.
Using Presenter View will display your slide notes to you on the
computer monitor while projecting only the slides to students on the
projector screen

Leave classroom lights on and turn off lights directly over the projection
screen if possible. A completely dark or dim classroomwill impede note

taking (and may encourage nap-taking

Learn to use PowerPoint efficiently and have a back-up plan in case of
technical failure

Give yourself enough time to finish the presentation. Trying to rush
through slides can give the impression of an unorganized presentation and
may be difficult for students to follow or learn

PART II: Enhancing Teaching and Learning with PowerPoint

Class Preparation
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PowerPoint can be used to prepare lectures and presentations by helping
instructors refine their material to salient points and content. Class
lectures can be typed in outline format, which can then be refined as
slides. Lecture notes can be printed as notes pages (notes pages: Printed
pages that display author notes beneath the slide that the notes
accompany.) and could also be given as handouts to accompany the
presentation.

Multimodal Learning

Using PowerPoint can help your present information in multiple ways (a
multimodal approach)through the projection of color, images, and video
for the visual mode; sound and music for the auditory mode; text and
writing prompts for the reading/writing mode; and interactive slides that
ask students to do something, e.g. a group or class activity in which
students practice concepts, for the kinesthetic mode (see Part IlI:
Engaging Students with PowerPoint for more details). Providing
information in multiple modalities helps improve comprehension and
recall for all students

Providing information in multiple modalities helps improve
comprehension and recall for all students

Type-on Live Slides

PowerPoint allows users to type directly during the slide show, which
provides another form of interaction. These write-on slides can be used to
project students’ comments and ideas for the entire class to see. When the
presentation is over, the new material can be saved to the original file and
posted electronically. This feature requires advanced preparation in the
PowerPoint file while creating your presentation. For instructions on how
to set up your type-on slide text box, visit this tutorial from Addictive
Tips

Write or Highlight on Slides
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PowerPoint also allows users to use tools to highlight or write directly
onto a presentation while it is live. When you are presenting your
PowerPoint, move your cursor over the slide to reveal tools in the lower-
left corner. One of the tools is a pen icon. Click this icon to choose either
a laser pointer, pen, or highlighter. You can use your cursor for these
options, or you can use the stylus for your smart podium computer
(monitor or touch-screen laptop monitor (if applicable

Just-In-Time Course Material

You can make your PowerPoint slides, outline, and/or notes pages
available online 24/7 through Blackboard, One Drive, other websites.
Students can review the material before class, bring printouts to class, and
better prepare themselves for listening rather than taking a lot of notes
during the class period. They can also come to class prepared with
questions about the material so you can address their comprehension of
the concepts

PART IlI: Engaging Students with PowerPoint

The following techniques can be incorporated into PowerPoint
presentations to increase interactivity and engagement between students
and between students and the instructor. Each technique can be projected
as a separate PowerPoint slide

Running Slide Show as Students Arrive in the Classroom

This technique provides visual interest and can include a series of
questions for students to answer as they sit waiting for class to begin.
These questions could be on future texts or quizzes

Opening Question: project an opening question, e.g. “Take a moment to
”_reflect on

Think-Pair-Share can be projected at different intervals of a presentation
to allow students to reflect onand discuss with a partner what has been
.presented

_ Think of what you know about
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_ Turn to a partner and share your knowledge about
Share with the class what you have discussed with your partner

Focused Listing helps with recall of pertinent information, e.g. “list as
many characteristics of _, or write"

Brainstorming stretches the mind and promotes deep thinking and recall
of prior knowledge, e.g. “What do you know about _? Start with your
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clearest thoughts and then move on to those what are kind of ‘ out there.

Questions: ask students if they have any questions roughly every 15
minutes. This technique provides time for students to reflect and is also a
good time for a scheduled break or for the instructor to interact with

.Students

Note Check: ask students to “take a few minutes to compare notes with a
partner,” or “...summarize the most important information,” or
“...1dentify and clarify any sticking points,” etc.

Questions and Answer Pairs: have students “take a minute to come with
’0ne question then see if you can stump your partner

The Two-Minute Paper allows the instructor to check the class progress,
e.g. “summarize the most important points of today’s lecture.” Have
students submit the paper at the end of class

If You Could Ask One Last Question—What Would It Be?” This “
technique allows for students to think more deeply about the topic and

apply what they have learned in a question format

A Classroom Opinion Poll provides a sense of where students stand on

certain topics, e.g. “do youbelieve in _,” or “what are your thoughts on
”?

Muddiest Point allows anonymous feedback to inform the instructor if
changes and or additions need to be made to the class, e.g. “What parts of
“today’s material still confuse you

Most Useful Point can tell the instructor where the course is on track, e.g.
“What is the most useful point in today’s material, and how can you
“illustrate its use in a practical setting
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POSITIVE FEATURES OF POWERPOINT

PowerPoint saves time and energy—once the presentation has been
created, it is easy to update or modify for other courses

PowerPoint is portable and can be shared easily with students and
colleagues

PowerPoint supports multimedia, such as video, audio, images, and

PowerPoint supports multimedia, such as video, audio, images, and
animation

Potential Drawbacks of PowerPoint

PowerPoint could reduce the opportunity for classroom interaction by
being the primary method of information dissemination or designed
without built-in opportunities for interaction

PowerPoint could lead to information overload, especially with the
inclusion of long sentences and paragraphs or lecture-heavy presentations

with little opportunity for practical application or active learning

PowerPoint could “drive” the nstruction and minimize the opportunity
for spontaneity and creative teaching unless the instructor incorporates
the potential for ingenuity into the presentation

Summary

As with any technology, the way PowerPoint is used will determine its
pedagogical effectiveness. By strategically using the points described
above, PowerPoint can be used to enhance instruction and engage
students.

A whiteboard: is a glossy, usually white or black surface for making non-
permanent markings. Whiteboards are analogous to blackboards, but with
a smoother surface allowing rapid marking and erasing of markings on
their surface. The popularity of whiteboards increased rapidly in the mid-
1990s and they have becomea fixture in many offices, meeting rooms,
school classrooms, and other work environments.

Whether you are a teacher or a student, you have surely been in front of
your classroom’s whiteboard once or twice. As a note-taker during a PBL

121



brainstorming session, when drawing your bestdiagram to aid your
explanation or simply to list the discussion’s main points, the whiteboard
is an unavoidable tool. Unfortunately, the use of the whiteboard is often
not very innovative. Mind-maps, lists or drawings are the go to sources.
But there are way more innovative ways to use this classroomstaple!
Here are 5 things to consider in you next class to enhance any learning
experience.

Whiteboard

1. Switching Roles

Instead of giving all the responsibility to the note-taker, why not switch
roles throughout the class? Handing over the marker to a peer can be an
easy way to refresh the brainstorming process and introduce a new
perspective to a mind-map. It also teaches students to adapt to other
people’s learning processes, thereby enhancing collaborative skills

2. Capture it

Students often leave the classroomtaking pictures of the whiteboard, as a
reminder of the discussed topics during readings or for an overview when
studying for the exam. Readability is an issue though. But, as always,
there is an app for that! There are now multiple scanning apps available
that will turn your whiteboard pictures into easy to read pdf’s that will
make life a bit more organized

3. Turning the Tables

Instead of turning your back to the discussionwhen jotting down
information on the whiteboard, it can be nice to integrate everyone in the
conversation. Dry-erase paint or stickers will turn any surface into a
whiteboard, including your classroom tables. Now everyone can gather
around and be a part of the discussionand the note-taking process.
Collaboration increases and brainstorms become more interactive,
resulting in more productive tutorials

4. Postit
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As a note-taker it can be overwhelming to deal with all the ideas coming
from the classroom. By combining a whiteboard mind-map with
personally edited post-it's from all peers, notes can become more
comprehensive. Additionally, everyone now has a chance to be a part of
the note-taking process while still having the note-taker in the central
position

5. A Digital Experience

Technology has always had a lot to offer to education, and many
classrooms have embraced the smart board. But, there are easier ways to
digitize the whiteboard experience. By turning the projector to the
whiteboard instead of the projector screen, you create an interactive
environment where visuals can be added to the note-taking process.
Explanations will become clearer and a new dimension is given to any
presentation

Graphics

Enhance learning by using graphic organizers in the classroom. Different
cognitive organizers can add another level to learning that is helpful for
the students as well as the teacher

What are graphic organizers?

Graphic organizers are defined as a visual display demonstrating the
relationship between facts, ideas and concepts. Using visual and spatial
modalities, graphic organizers enable students to organize, comprehend
and internalize new learning. Here we will be taking a closer look at the
benefits of using graphic organizers in the classroom

Why use graphic organizers in the classroom

Using graphic organizers can be extremely helpful for both students and
teachers. It simplifies the teaching and the learning process while making
it more enjoyable and interactive for everyone
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Teaching with graphic organizers

Graphic organizers have dual functions. They are effective as botha
steaching and learning tool. As an instructional strategy it helps teachers

Introduce a topic
Activate prior knowledge and link it with new information

Organize content to be presented and a visually summarize the lesson
once taught

Assess student comprehension, identify and address any questions or
clarifications needed

Learning with graphic organizers
:Now let’s explore the benefits of graphic organizers as a learning tool

Increases student engagement: The use of graphic organizers provides
hands on approachto learning. These tools, when incorporated in the
lesson, provide students with the opportunity to actively participate and
contribute to their learning process. The designs of the graphical
organizers and the act of organizing content serves to stimulate both the
creative and logical parts of the brain. It also helps to develop team
dynamics when given as a group activity

Facilitates cognitive processes: Through the use of graphic organizers
various cognitive skills like brainstorming, generation of ideas,
organizing and prioritizing content, critical analysis and reflection can be
developed. The exposure to the various tools helps improve the student’s
capacity for active learning. The visual representations also serve as
visual cues aiding retention and recall of concepts and their relations.
This is highly useful when reviewing notes before examinations

Improves comprehension: The use of graphic organizers allows for a
deeper understanding of the content. The pictorial representations enable
students to break down bigger ideas or concepts into smaller, simpler
illustrations that are easily comprehended. Another primary advantage of
this visual learning tool is its effectiveness in facilitating learning among
students with disabilities
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The use of graphic organizers improves learning in the classroom.
Though very simple to the eye, graphic organizers are powerful tools,
highly instrumental in altering and improving the teaching-learning

process in the classroom.
Plates

Print Sure, Magnetic Name Plates are great for creating seating charts and
labeling desks, lockers, and cubbies, but that’s not nearly all! From fun
first-day activities and instant art galleries, to bathroom passes and quick
DIY literacy manipulative, Magnetic Name Plates have a nearly endless
'number of uses! They are the ultimate classroomorganization tool

With a single, money saving purchase, durable, reusable Magnetic Name
Plates cover dozens of classroom functions, last year after year, and
they’re super cute, too! Sets of 16—20 Magnetic Name Plates come in
four colorful designs: Original Geometric, Zigzags & Lightning, Pixels &
Dashes, and Circles & Ribbons. Three of the designs even match our
Double-Sided Magnetic Borders, so you can make kid-cool, coordinated
classroomdécor happen in just minutes

Order your favorite set today — you won’t believe how much use you get
out of them.

1. Do a Fun First-Day Activity

I can’t believe summer break is coming to a close already! Now for the
mad rush to find a new first-day activity—that doesn’ttake a ton of prep or
funds—to do with your new class. Why not use Magnetic Name Plates, a
productyou will get a lot of use out of otherwise, for a first-day activity

Try this first-day activity to make sure your new students feel valued,
learn more about them, share a little about yourself, and help children
work off some of that first-day anxiety (getting up out of their seats really
(helps with this

Think of 2-3 questions about favorites (i.e., favorite subject, hobby, or
superhero). For each question, write several potential answers across the
(.board. (Don’t forget an “other” answer option
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Have each student his/her name on a name plate. Hey teacher, you gotta
write your own name on a hame plate too

Then, you can read aloud each question and have your students come up
to the board (in groups, based on the design/color of their name plate to
minimize chaos) and place their name under the answer they choose.
'Don’t forget to put your own name plate up there each time

Lastly, have a class discussion after each question to allow everyone (you
included) to explain their answers

What's your favorite ice cream flavor?
What’s your favorite ice cream flavor?

2. Group Students

Magnetic Name Plates are ideal for managing student groups: partners,
flexible reading groups, and cooperative groups for learning centers (or
any kind of cooperative groups). Postgroup names on your magnetic
whiteboard at the front of the room, and students will know who they are
expected to work with...at a glance. For small groups working in
different locations throughout the classroom, you can also prop up
student-size magnetic dry-erase boards at each group location (small
metal book stands work well for this) and have students carry their
Magnetic Name Plate with them and place it on the small dry-erase board
positioned at each center. This is a good reminder to students that “Hey,
’lyou are supposed to be HERE in THIS spot

Display Student Work

Write each of your students’ names on a Magnetic Name Plate. Use the
plate to hang and display student art work or writing. Parents will be able
to immediately locate their child’s work at open house or conferences

Create Simple Hall Pass Magnets
Blog--Create Simple Hall Pass Magnets 735219
Name plates can double as hall passes

There are some beautiful, thicker Magnetic Hall Passes available already
for your classroom. But if you have some extra Magnetic Name Plates
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left over from the pack you already purchased, you can utilize them as
simple hall pass magnets. Just write restroom, library, office—or whatever
(customize them for specials!)—on the name plates. Then place them all
together in a spoton your whiteboard. Here’s another great msider tip:
Magnetic Name Plates attract nicely to metal door frames and restroom
stalls! Students can grab a Magnetic Name Plate as they exit your
classroomdoor, and place the plate on the outside of the metal bathroom
stall

Manage Student Projects

Classroom management of student projects can get a little crazy. Stay on
top of it with Magnetic Name Plates. Here’s how: if students are working
on a writing assignment, for example, write the steps of the writing
process onthe board (prewrite, draft, revise, edit, publish). Then have
students place a Magnetic Name Plate (with his/her name on it) under
their current stage in the process. Students will feel a sense of
accomplishment as they move their plates from stage to stage, and you’ll
be able to monitor everyone’s progress easily

Complete Graphic Organizers

On your whiteboard, draw a large outline of a graphic organizer (with big
blank areas where key words/concepts should be written). Write the key
words/concepts on Magnetic Name Plates. Have students place the name
plates on the board to complete the graphic organizer. This is a great way
to turn an otherwise boring presentation on the board into a more
interactive activity

Order Events or Processes

Write key events from time period on the board, and write their
corresponding dates on Magnetic Name Plates. Have students place each
date next to the event. Take it a step further—have each student select a
date plate from the board and take it back to display on his/her desk. Then
students can research the events that took place on that date. By quickly
scanning the Magnetic Name Plates on their desks, you’ll know who is
researching what

Build Sentences
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Write a word (various) on each name plate, and then mix up the plates on
the board. Have children choose from, and order, the plates to create a
sentence. (Don’t let them forget to write the end punctuation on the
board.) To build in even more learning, use the four different designs in
each Magnetic Name Plate set to color code the words by the four basic
(parts of speech (noun, verb, adjective, adverb

Make a Magnetic Word Wall

As children are introduced to new words in their lessons, it’s always good
to postthose words somewhere in the classroom-fill their environment
with text! Creating a magnetic version of a word wall is great because
you can easily reorganize your word wall (to make space for more words
as they’re added throughout the year). However, if you utilize your main
whiteboard for this purpose, you will lose space that’s essential for other
instruction pretty darn quickly. Instead, purchase a large, but inexpensive
oil drip pan from an auto parts store to hang on another wall in your
room. Every time your class learns a new word, write it on a Magnetic
Name Plate, and place the plate on the shiny drip pan

Sort Words

Manipulative-based reading activities help “lift” literacy instruction offa
two-dimensional page for children and put it right into their hands!
Magnetic Name Plates make hands-on word sort centers easy to set up.
Just draw a chart on your whiteboard (t-chart or three-column chart),
hand children nam

e plates with words already written on them, and ask students to sort the
words according to the labels you wrote on the chart. They can sort
spelling words by initial sounds, vowel sounds, word chunks, parts of
speech, and more

Speaking of sorting, it’s a prerequisite skill for nearly all subjects. Sorting
or categorizing is certainly key to science. Write on Magnetic Name
Plates beforehand and ask students to categorize what’s written on the
plates. Does it float or not? Is an object magnetic or not? Categorize
critters by habitat, warm-blooded vs. cold-blooded or scientific class. The
possibilities for comparing and contrasting are endless.
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Gallery tutorial

Here are six ideas to help you use Google Photos to [2021/11/08 ,00:09]
document learning in your classroom and help students create wonderful
multimedia projects

1. Share to your schoolaccount

| recommend that you upload all of your photos to your personal Google
account. Once there, you can create an album for classroom photos which
you can share to your school G Suite account. Any time you add new
photos to the album they will be accessible from your schoolaccount.
Now you have a place to find classroom photos for your next newsletter
or parent email

2. Save time by collecting photos and videos for students

If your students are working on a multimedia project, finding and
collecting images and videos can be a very time consuming task. You can
eliminate this issue by creating an album filled with images. Just share

'the link to the album in Google Classroom

Pro Tip: This strategy works great if you are using Adobe Spark or We
Video to create a project. Both of these services will allow you to load
media from Google Photos

3. Collect photos as a class

If you have the time, ask students to find images to add to a project photo
album for everyone to use. Be sure to remind them about copyright rules
and the need to cite the original source

Pro Tip: you can add a comment to a photo which includes a citation and
link to the original source

To create a share classroomalbum, you will create an album and change
the settings so that others can add photos and video (see image to the
right). You can copy/ paste the link into Google Classroom for easy
access

4. Document a physical creation
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If your students are creating artwork, posters, ceramics, robots, cardboard
creations, or any other physical project, take a photo and save it to
Google Photos. Capturing a digital version of the project makes it easier
to share, use as an example. These photos are also helpful if you ask
students to do a reflection activity or if you would like to create a digital
slide show to showcase their work

5. Capture a process using animations

Document learning and the development of a project by taking photos at
the beginning, middle, and end of the assignment. Use the animation
feature of Google Photos to create a time lapse of the project, showing
how it evolved and changed over time

Here's an example of some books that | have read this year
6. Share with parents

Once you have a collection of classroom photos you can use facial
recognition to find all of the photos ofan individual student, place them
in an aloum, and send them to their parent to show what they have been
doing in class. Sharing pictures is a great positive connection you can
make with parents

Note: make sure that you follow your school's policies on taking photos
of students. Most schools have a media release that parents sign at the
beginning of the school year, giving permission for their student to appear
in classroom photos.

School book

From primary schoolto university, pupils and students need books to help
them succeed. Every year, we provide thousands of books to schools
around the world, helping students reach their full potential

Reading donated books together in class

Age-appropriate books in schoollibraries can help children and young
people learn to read more easily, revise more successfully and pursue
their ambitions. But around the world, many schools and universities
cannot afford to buy the books that might help enrich their

students’ education
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That is why we make it a priority to create and supportschool libraries
and to train teachers in how to use the books we provide to support
learning in their classrooms. We work with our partners to ensure the
brand new books are carefully selected for the children who will read
them

Creating and supporting school libraries

As well as supporting existing schoollibraries by donated brand new,
carefully selected books, we also run work with our partners to establish
new schoollibraries. When we create new school libraries, we also train
teachers in how to use those books to enrich learning and we provide a
grant to fund the purchase of locally published book

Our Inspiring Readers programmer has already provided books in the
classrooms of over African 250,000 primary schoolpupils. We also
create school libraries through our Explorer Library programmer. The
programmer provides everything a primary school needs to create a
beautiful, welcoming library space dedicated to reading and learning —
including 2,000 books, a refurbishment grants to transform an empty
space into a welcoming, child-friendly library, a grant to purchase local
books and teacher training to ensure schools can manage their new
libraries and support pupils.

In addition to these long-running programmers, we also work with
partners to create a range of interventions that encourage regular reading
.as part of the schoolweek or reading at home or in the community.

Books for higher education

Around the world, many universities and colleges cannot afford to
purchase the higher and further education books that their students need.
While some texts are available online, they are often behind paywalls and
with the internet often unreliable, the need for up to date print

.books remains urgent

This lack of books can jeopardise the education of tomorrow’s
professionals, leaving them without the up to date, accurate information
they need
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Every year, we provide higher education books to over 300 further
education institutions. These books coverall higher and further education
.topics —ranging from IT and law to science and economics

Itis our wish that the partnership that exists between Mzuzu University “
”.and Book Aid International will grow from strength to strength

Internet

Internet, the most useful technology of modern times which helps us not
only in our daily lives butalso in professional lives. Foreducational
purposes, it is widely used to gather information and to do research or add
.to the knowledge of various subjects

Internet plays a very vital role in education. It is no doubtthat in this
modern era everyone prefers Google for their queries, problems or
doubts. Popular search engines like Google, Yahoo, etc. are the topmost
choice of people as they offer an easy and instant reach to the vast
amount of information in just a few seconds. It contains a wealth of
knowledge that can be searched at any time. The internet has introduced
.Improvements in technology, communication, and online entertainment

Today, it has become more important as well as a powerful tool in the
world which is preferred by everyone. Everybody needs internet for some
or other purposes. Students need internet to search for information related
to exams, curriculum, results, etc. You canalso follow these steps for

students to achieve success in student life

Importance of internet in education to the students’ means that it makes
easier for them to research things, and relearn the content taught in the
school. People use it according to their needs and interests

There are many benefits of the internet in the field of education. Some of
these are

Cost Effective and Affordable Education

One of the largest barriers to education is high cost. The Internet
improves the quality of education, which is one of the pillars of
sustainable development of a nation. It provides education through
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Videos (like YouTube tutorial videos) and web tutorials which is
affordable to everyone and cost-effective

Role-of-internet-in-education
Student — Teacher and Peer Interaction

The internet has allowed students to be in constant touch with their
teachers or with other fellow classmates with the help of social media,
messaging apps and chat forums. Parents can interact as well as
communicate with teachers and schoolauthorities about their kid’s
performance in the school. Interaction with the like-minded people on
forums can help students to explore new ideas and enrich their knowledge

Effective Teaching and Learning Tool

The Internet has become a major tool for effective teaching as well as a
learning tool. Teachers can use it as a teaching tool by posting their
teaching materials (notes and videos) on schoolwebsite or forum . The
learning process becomes interesting and diverse with the use of tutorial
videos and notes. Teachers can teach with the use of animation,
.PowerPoint slides, and images to capture the students’ attention

Easy Access to Quality Education .

Students can easily access quality education materials like tutorial videos
on YouTube for free or pay fees online for more quality study materials.
Teachers can also make use of the internet by proving the students with
extra study material and resources such as interactive lessons, educational
quiz as well as tutorials. Teachers can record their lectures and provide it
to the students for revisions which is better than reading from notes

Interaction with Digital Media

Regular use of digital media is one of the most basic parts of our lives.
Digital bulletin boards save paper, allow displaying of videos and audios
to attract the attention of students. Nowadays, there are many paid sites
which provide education resources which are rich in quality and easily
understandable to masses

Keeping you updated with Latest Information
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Information is the biggest advantage which the internet is offering. There
is a huge amount of information available for every subject. It keeps us
up to date with the latest information regarding the subjects in which we
are interested

Learning with Multimedia

It helps the students with the learning processas it helps to simplify the
knowledge. Also, it helps to visualize what is being taught by the teachers
in school. If you want to prepare for final exams, you can access Video
.Tutorials and other resources online through the Internet

The Internet is a boonto the people, which is used all over the world.
Hence, it should be used for good purpose. It has had a great impact on
imparting education to the children. If this is used in appropriate ways
that meet children’s development level, they can benefit and learn from
the Internet

The library

"How do libraries supportteaching and learning

A library is fundamentally an organized set of resources, which include
human services as well as the entire spectrum of media (e.g., text, video,
hypermedia). Libraries have physical components suchas space,
equipment, and storage media; intellectual components suchas collection
policies that determine what materials will be included and organizational
schemes that determine how the collection is accessed; and people who
manage the physical and intellectual components and interact with users
to solve information problems

Libraries serve at least three roles in learning. First, they serve a practical
role in sharing expensive resources. Physical resources such as books and
periodicals, films and videos, software and electronic databases, and
specialized tools such as projectors, graphics equipment and cameras are
shared by a community of users. Human resources--librarians (also called
media specialists or information specialists) support instructional
programs by responding to the requests of teachers and students
(responsive service) and by initiating activities for teachers and students
(proactive services). Responsive services include maintaining reserve
materials, answering reference questions, providing bibliographic
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instruction, developing media packages, recommending books or films,
and teaching users how to use materials. Proactive services include
selective dissemination of information to faculty and students, initiating
thematic events, collaborating with instructors to plan instruction, and
introducing new instructional methods and tools. In these ways, libraries
serve to allow instructors and students to share expensive materials and
expertise

Second, libraries serve a cultural role in preserving and organizing
artifacts and ideas. Great works of literature, art, and science must be
preserved and made accessible to future learners. Although libraries have
traditionally been viewed as facilities for printed artifacts, primary and
secondary school libraries often also serve as museums and laboratories.
Libraries preserve objects through careful storage procedures, policies of
borrowing and use, and repair and maintenance as needed. In addition to
preservation, libraries ensure access to materials through indexes,
catalogs, and other finding aids that allow learners to locate items
appropriate to their needs.

Third, libraries serve social and intellectual roles in bringing together
people and ideas. This is distinct from the practical role of sharing
resources in that libraries provide a physical place for teachers and
learners to meet outside the structure of the classroom, thus allowing
people with different perspectives to interact in a knowledge spacethat is
both larger and more general than that shared by any single discipline or
affinity group. Browsing a catalog in a library provides a global view for
people engaged in specialized study and offers opportunities for
serendipitous insights or alternative views. In many respects, libraries
serve as centers of interdisciplinary--places shared by learners from all
disciplines. Digital libraries extend such interdisciplinary by making
diverse information resources available beyond the physical space shared
by groups of learners. One of the greatest benefits of digital libraries is
bringing together people with formal, informal, and professional learning
missions

Formal learning is systematic and guided by instruction. Formal learning
takes place in courses offered at schools of various kinds and in training
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courses or programs on the job. The important roles that libraries serve in
formal learning are illustrated by their physical prominence on university
campuses and the number of courses that make direct use of library
services and materials. Most of the information resources in schools are
tied directly to the instructional mission. Students or teachers who wish to
find information outside this mission have in the past had to travel to
other libraries. By making the broad range of information.

Data show

With so much information being collected through data in the education
world today, we must have a way to paint a picture of that data so we can
interpret it. Data show gives us a clear idea of what the information

means by giving it visual context through maps or graphs. This makes the
data more natural for the human (students and learners) mind to
comprehend and therefore makes it easier to identify trends, patterns, and
outliers within large data sets

Data visualization can help learners by delivering data in the most
efficient way possible. As one of the essential steps in the learning
intelligence process, data visualization takes the raw data, models it, and
delivers the data so that conclusions can be reached. In advanced
analytics, data scientists are creating machine learning algorithms to
better compile essential data into visualizations that are easier to
understand and interpret.

Specifically, data show uses visual datato communicate information in a
manner that is universal, fast, and effective. This practice can help
companies identify which areas need to be improved, which factors affect
customer satisfaction and dissatisfaction, and what to do with specific
products (where should they go and who should they be sold to).
Visualized data gives stakeholders, business owners, and decision-makers
a better prediction of sales volumes and future growth

We need data show because the human brain is not well equipped to
devour so much raw, unorganized information and turn it into something
usable and understandable. We need graphs and charts to communicate
data findings so that we can identify patterns and trends to gain insight
and make better decisions faster
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At analytics, we understand the importance of data visualization and what
it means to our students. We provide them with user-friendly and
beautiful visualization features and tools to depict their data in a clear and
meaningful way. We’re here to ensure our students have everything they
need to make quick and informed decisions based on sound data that is
easy to interpret.
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Chapter 6

Evaluation in Mathematics
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Evaluation in Mathematics

Evaluation is a systematic determination of a subject's merit, worth and
significance, using criteria governed by a set of standards. It can assist an
organization, program, design, project or any other intervention or
initiative to assess any aim, realizable concept/proposal, or any
alternative, to help in decision-making; or to ascertain the degree of
achievement or value in regard to the aim and objectives and results of
any such action that has been completed. The primary purpose of
evaluation, in addition

Relaibility

Reliability refers to the consistency of a measure. A test is considered
reliable if we get the same result repeatedly. E.g. If a test designed to
measure a specific trait, then each time the test is administered to a
subject, the results should be approximately the same. Unfortunately, it is
impossible to calculate reliability exactly but there are several different
ways to estimate reliability...

Validity

Validity is the extent to which a test measures what it claims to measure.
Testing is a matter of making judgments about test-takers competence in
view of their performance on certain tasks. These judgments are
inferences as tests do not collect concrete evidence about test-takers’
ability, in the natural state, but only abstract inferences Evidence of test
performance is used to draw...

Table of Specifications

Table of specifications for preparing the achievement test
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A table of specifications is a detailed plan that defines the content of the test,
and links the content of the subject matter to the behavioral educational
objectives. It shows the relative weight of each educational content topic, and

the relative weights of behavioral objectives at their different levels.

The purpose of the specification table is to achieve balance in the
achievement test, and to ensure the measurement of a similar sample of
teaching objectives and the content of the educational subject with which the
level of achievement is required to be measured.

We will discuss how to correctly construct a table of specifications for the

achievement test.

Useful specificationstable

The specifications table generally achieves the following benefits:

1. Help in constructing a balanced test.

2. Giving real weight to each topic of the educational content.

3. Achieving content validity for the test and distributing it across the content
topics with balance.

4. Giving the learner confidence in the fairness of the test.

Steps to build a table of specifications

1- Determine the topics of the study subject

2- Determine the relative weight of the subjects of the study

* The relative weight of the importance of the topic = the number of

shares of the topic / the total number of shares of the subject x 100

3- Determine the objectives of the study subject

4- Determine the relative weight of the objectives of the study subject
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The relative weight of the importance of the subject objectives =the
number of subject objectives / the total number of subject objectives x

100.

5- Determine the relative color of behavioral objectives at different levels

using the following equation:

* The relative weight of objectives at a particular level = number of

objectives for the level / total number of objectives for the subject x 100

* Rounding to integers must be taken into account.

6- Determine the number of questions

The total number of test questions is determined in light of the time available
to answer, the type of questions, the age of the student, and other influential

variables.

* Number of questions on the topic = the total number of questions x the
relative weight of the importance of the topic x the relative weight of the

objectives of the topic

Example:

*Required to build a table of specifications for an educational unit in
one of the school curricula. Note that this unit consists of three main
topics, which are taught in eight sessions distributed among the
topics as follows: the first topic (3) lessons, the second topic (3)
lessons, the third topic (2) lessons.

 The unit contained (25) behavioral objectives distributed as follows:
remember (8), understand (6), apply (5), analyze (3), synthesis (2),

and evaluate (1).

Steps to build a table of specifications for this unit
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1- A table is constructed as follows, and the relative weight of each
subject is determined by dividing the number of classes for each subject
by the total number of classes, then multiplying the result by one hundred
with rounding, so it is as follows:

2- The relative weight of the goals at each level is determined by dividing
the number of goals in the level by the total number of goals and
multiplying the result by one hundred, so the form of the table becomes
as follows:

3- Calculate the number of questions at each level for each topic from the
following equation:

* Number of questions on the topic = the total number of questions x the
relative weight of the importance of the topic x the relative weight of the
objectives of the topic

* Rounding to integers must be done in a balanced manner.

* Considering the number of questions in the testis 50 (of the multiple

choice type), the specifications table becomes as follows:
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