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	2. 2
Question No#01
Explain the  types of assessment. How can a good assessment play a
substantial role in science education?
In order to provide direction and raise the student’s level of performance, assessment must be
factual, and it must be aligned with the completion standards of the lesson.
Objective
The effective assessment is objective, and focused on student performance. It should not reflect
the personal opinions, likes, dislikes, or biases of the instructor. Instructors must not permit
judgment of student performance to be influenced by their personal views of the student,
favorable or unfavorable. Sympathy or over-identification with a student, to such a degree that
it influences objectivity, is known as “halo error.” A conflict of personalities can also distort
an opinion. If an assessment is to be objective, it must be honest; it must be based on the
performance as it was, not as it could have been. Flexible
The instructor must evaluate the entire performance of a student in the context in which it is
accomplished. Sometimes a good student turns in a poor performance, and a poor student turns
in a good one. A friendly student may suddenly become hostile, or a hostile student may
suddenly become friendly and cooperative. The instructor must fit the tone, technique, and
content of the assessment to the occasion, as well as to the student. An assessment should be
designed and executed so that the instructor can allow for variables. The ongoing challenge for
the instructor is deciding what to say, what to omit, what to stress, and what to minimize at the
proper moment.
Acceptable
The student must accept the instructor in order to accept his or her assessment willingly.
Students must have confidence in the instructor’s qualifications, teaching ability, sincerity,
competence, and authority. Usually, instructors have the opportunity to establish themselves
with students before the formal assessment arises. If not, however, the instructor’s manner,
attitude, and familiarity with the subject at hand must serve this purpose.
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Assessments must be  presented fairly, with authority, conviction, sincerity, and from a position
of recognizable competence. Instructors must never rely on their position to make an
assessment more acceptable to students.
Comprehensive
A comprehensive assessment is not necessarily a long one, nor must it treat every aspect of the
performance in detail. The instructor must decide whether the greater benefit comes from a
discussion of a few major points or a number of minor points. The instructor might assess what
most needs improvement, or only what the student can reasonably be expected to improve. An
effective assessment covers strengths as well as weaknesses. The instructor’s task is to
determine how to balance the two.
Constructive
An assessment is pointless unless the student benefits from it. Praise for its own sake is of no
value, but praise can be very effective in reinforcing and capitalizing on things that are done
well, in order to inspire the student to improve in areas of lesser accomplishment. When
identifying a mistake or weakness, the instructor must give positive guidance for correction.
Negative comments that do not point toward improvement or a higher level of performance
should be omitted from an assessment altogether.
Organized
An assessment must be organized. Almost any pattern is acceptable, as long as it is logical and
makes sense to the student. An effective organizational pattern might be the sequence of the
performance itself. Sometimes an assessment can profitably begin at the point at which a
demonstration failed, and work backward through the steps that led to the failure. A success
can be analyzed in similar fashion. Alternatively, a glaring deficiency can serve as the core of
an assessment. Breaking the whole into parts, or building the parts into a whole, is another
possible organizational approach.
Thoughtful
An effective assessment reflects the instructor’s thoughtfulness toward the student’s need for
self-esteem, recognition, and approval. The instructor must not minimize the inherent dignity
and importance of the individual. Ridicule, anger, or fun at the expense of the student never
has a place in assessment. While being straightforward and honest, the instructor should always
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respect the student’s  personal feelings. For example, the instructor should try to deliver
criticism in private.
Specific
The instructor’s comments and recommendations should be specific. Students cannot act on
recommendations unless they know specifically what the recommendations are. A statement
such as, “Your second weld wasn’t as good as your first,” has little constructive value. Instead,
the instructor should say why it was not as good, and offer suggestions on how to improve the
weld. If the instructor has a clear, well-founded, and supportable idea in mind, it should be
expressed with firmness and authority, and in terms that cannot be misunderstood. At the
conclusion of an assessment, students should have no doubt about what they did well and what
they did poorly and, most importantly, specifically how they can improve.
However, despite this early innovation, the theory and practice of formative assessment are
currently at a crossroads. It is widely understood that problems emerge when formative
assessment is being reduced to a minisummative assessment or to a series of teaching
techniques for coaching to improve grades and levels. On the one hand, a serious threat to the
effectiveness of formative assessment occurs when it is assimilated into larger accountability
systems such as National Curriculum Assessment in England. On the other hand, a defense of
formative assessment is offered by some researchers who suggest that the threat stems from
misinterpretation of the evolved form of formative assessment.
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Question No#02
Distinguish between  instructional and behavioral objectives.
These terms are often used interchangeably and they are all related to the teaching and learning
that is expected to take place in the classroom. However, the difference between goals or
objectives and outcomes lies in the emphasis on who will be performing the activities. Learning
goals and objectives generally describe what an instructor or program aims to do; i.e., “This
course will expose students to the major research methods of the discipline.” Whereas, a
learning outcome describes in observable and measurable terms what a student is able to do as
a result of completing a course; i.e., “At the completion of this course, students will be able to
explain the differences between research methods and identify strengths and limitations of
various research designs.” The creation of effective learning outcomes focuses on the student
and what he or she will be able to do rather than on what the instructor will teach.
Writing learning outcomes should be a reflective process. Many departments find the
following steps to be helpful as they begin the process of creating learning outcomes for their
courses.
Reflect with other faculty (and whenever possible alumni and students) on the question: What
is it that graduates should know or be able to do with a degree in your discipline? It is often
helpful to work with other faculty in your department/program to think about how your course
is related to the other courses in your program. Think about how this course fits into the rest
of your program(s)’ curriculum(s). Draft statements in outcome form. In order to keep the
outcomes student centered, begin each one with “Students will be able to…” and choose action
verbs that can be observed and measured. CTL has handouts that can assist you in choosing
action verbs (short list here and longer list here) and evaluating learning outcomes. Group
outcomes in broad categories based on similarity to determine if one outcome can take the
place of several: “Students will be able to design and conduct experiments to address questions
germane to the discipline.” “Students will be able to design and administer surveys that address
questions appropriate to the discipline.” “Students will be able to conduct interviews and focus
groups that address questions relevant to the discipline.”
In this case if the ability to design and execute research within the discipline is a valued skill
for students to have, it may be more appropriate to rephrase the outcome as:“ Students will be
 


	6. 6
able to design  and execute research plans using the major methodologies of the discipline
(experiments, surveys, qualitative techniques, etc.) to answer disciplinary specific questions.”
Share the draft outcomes with others to be certain that the most significant learning is captured
in the outcomes and that the language is written in such a way that it is understandable to those
who do not have a background in the field (advisors, potential students and their parents,
employers). If your department already has learning goals that it would like to develop into
outcomes or is examining its current learning outcomes there are several characteristics to look
for:
1. Learning outcomes are student-centered in that they focus on the knowledge and skills that
students can demonstrate (not on what instructors or curriculum aim to teach students).
2. The learning described in outcomes should encompass the essential and significant knowledge
and skills students should develop in your course.
3. Generally outcomes are short; usually one sentence in length that clearly states the behaviors
that students should be able to demonstrate.
4. Outcomes focus on the action that signifies student learning by using concrete, measurable
verbs: action verbs. First drafts of outcomes often contain verbs like understand, be aware of
or appreciate that are difficult to observe and measure. Actionable verbs such as interpret,
compare, design, and evaluate are far more concrete and less complicated to observe and
evaluate.
5. The number of outcomes will vary from course to course, usually between 5 and 7, and
generally not more than ten. The focus should be on creating a manageable number of
significant learning outcomes, it is better to work with six focused outcomes of significant
learning than a dozen scattered ones.
As mentioned, identifying the most important things students should learn within your course
is the first step in deciding what should be assessed, but learning outcomes have other uses as
well; they:
6. Can assist departments and program to think about their curriculums. When outcomes are
defined, departments can map the outcomes onto the courses that they teach to identify areas
within the program where outcomes may overlap (or otherwise be redundant) or where gaps
may exist.
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7. Allow instructors  to indicate what knowledge, skills and abilities students are expected to have
mastered at the end of their course allow them to communicate expectations to students.
8. Provide students with a way to articulate the knowledge and abilities that they have gained and
to express what they know to others.
9. Assist faculty in determining appropriate assessment strategies.
Learning outcomes are broad statements of what is achieved and assessed at the end of a course
of study. The concept of learning outcomes and outcome-based education is high on today's
education agenda. The idea has features in common with the move to instructional objectives
which became fashionable in the 1960s, but which never had the impact on education practice
that it merited. Five important differences between learning outcomes and instructional
objectives can be recognized:
(1) Learning outcomes, if set out appropriately, are intuitive and user friendly. They can be
used easily in curriculum planning, in teaching and learning and in assessment.
(2) Learning outcomes are broad statements and are usually designed round a framework of 8-
12 higher order outcomes.
(3) The outcomes recognize the authentic interaction and integration in clinical practice of
knowledge, skills and attitudes and the artificiality of separating these.
(4) Learning outcomes represent what is achieved and assessed at the end of a course of study
and not only the aspirations or what is intended to be achieved.
(5) A design-down approach encourages ownership of the outcomes by teachers and students.
• Goals, aims, objectives and outcomes are terms that are often used in educational
settings. These are used to determine what is to be taught by the teacher and what is
expected of students at the end of the program. One of the major reasons to use such
terms is to determine if the course is successful or if there are any changes that are
required to the course to teach it in any other way or any other methods that can be
used to help make the course more effective. Learning outcome and learning objective
are two terms that are often confusing for many people as they believe they refer to the
same things in learning. However, they are not. These are used to refer to different
things in learning.
• Learning Outcome refers to the expectations kept from the student at the end of the
course. At the end of a course, many teachers take a test to determine what the student
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has learned from  the course syllabus. The outcome determines how effective the course
was in teaching the student and how determined the student was to learn. It also helps
uncover any glitches in the learning program that can help the teacher understand how
effective their teaching method is. Learning outcomes are determined using tests and
projects. Tests help understand how much the student understood, while projects help
determine how well can the student apply the learning in real-life scenarios. Learning
outcomes is basically the outcome of the syllabus. The outcome does not indicate the
methodologies used by the professor to teach the subject matter or what activities are
undertaken by the students to learn and understand the subject matter. It will only
indicate at the end of the course, how much the student understood from the subject
matter. The professor can also state the outcome expected at the beginning of the class.
• Learning objective is described as what the student can expect from the teacher at the
end of the course. It is actually the opposite of the outcome. In learning objective, the
subject matter that will be covered during the duration of course can be called as
learning objective. It determines what the course will have provided to the student. It
can be described as what is the ‘added value’ of the teaching. Learning objective
determine what the student will be able to understand after the course is completed and
what the teacher will have covered in the duration of the course. Learning objectives
are specific, attainable, realistic and measureable. To many the terms are often used
interchangeably, however the above paragraphs state the small difference that exists
between the two. While, learning outcome is what the student can expect from the
course, objective is what the teacher will have taught the student by the end of the
course. Both of the terms are used together to gauge the effectiveness of a course and
how the course was effective for the student. It helps determine what the student learned
and what the teacher taught.
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Question No#03
How can  we differentiate between knowledge of ways and means from
knowledge of specifics for the purpose of classification?
Theories of how concepts like these are learned suggest that, after reminding students of where
they might have encountered this concept before (either personally or in a previous class), the
instructor would give a good, clear definition of the concept followed by what is called a
"paradigmatic example," which is simply the example that most people would think of if you asked
for an example of the concept. For example, in the case of Newton's laws, the example of rolling
a ball along a surface is the simplest example that would come to mind for most people. The
instructor could even use bowling or soccer as a more concrete example that most students would
recognize. (This example later serves as a benchmark against which to check every other example
they think of, so it pays to think it through thoroughly.) Then the instructor or the students generate
other examples of the principle. Seeing or even categorizing positive and negative instances (non-
examples) of the concept helps the students to clarify their understanding. The instructor can
illustrate different relationships or characteristics of the concept by moving on to more complex
or related examples, for example, using the example of how different strengths of the bowler would
cause the ball to roll faster or slower. In fact, the instructor could even invite the students to suggest
other scenarios and what they might say about the concept. Use the three modes of understanding
(translation, interpretation, and extrapolation) in the examples given during instruction. The use
of these three modes of understanding would represent learning guidance in the form of elaboration
with a variety of examples of the concepts or principles being learned. Translation can be
accomplished by having the students state the principles in their own terms; there could even be a
contest to see who comes up with the best alternative statement of the principle or theory. For
interpretation, the students could be asked to demonstrate the principle or draw a graph of it. For
extrapolation, the teacher might demonstrate the interaction of two moving objects and ask the
students what they think will happen if some variable changes. The teacher might explore the
related concepts and principles at the same time, so the students might see how they relate to each
other.
Incorporate practice and feedback. One important component of learning at this level is practice
and feedback. The principle just learned should become the foundation for learning future
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principles. Furthermore, the  more the principle is used in future activities, the better and stronger
the neural connections, and the easier it will be to recall and use. Unfortunately, research in the
area of transfer has shown that many students fail to recognize that previously learned skills can
be transferred to a new task situation unless they are prompted to do so. However, the more often
this type of spaced practice occurs, the higher the probability that learners will develop an
orientation for transfer .
The students would get practice in the elaboration activity suggested above, and the results could
be used by the teacher to reinforce correct understanding and remediate misunderstanding. Practice
and feedback can be accomplished in many different ways, from collaborative activity to
computerized tutorials and quizzes. Especially helpful are engaging activities where the students
can practice putting things into their own words, giving examples of the principles or theories,
illustrating with graphics or models, and/or, given a set of conditions, setting up a demonstration.
This practice allows students to get feedback on their understanding. The importance of feedback
can't be overstated. Students value feedback, as it confirms their understanding or
misunderstanding while learning is still taking place. It's easier to learn things the right way the
first time than try to unlearn and relearn it later.
Model intellectual skills. Consider employing the "cognitive apprenticeship" model. In this model
the instructor acts as a master model to illustrate the intellectual skill being learned and then
coaches the students as they practice solving real problems using those illustrated strategies.
Assessment Issues
Assessment of comprehension tasks follows the same pattern as the behaviors practiced in
instruction. The student can be asked to identify relevant theories or principles when given a
scenario, or be asked to translate, interpret or extrapolate a particular principle within a range of
conditions. However, assessment of comprehension should stay within the parameters described
in the statement of instructional outcomes. That is, if learning is at the comprehension level,
assessment should not test application or evaluation of the principles or concepts.
Finally, instruction should include opportunities for lots of practice spaced out across the learning.
Spaced practice is periodic use of the principles in dialog and other learning activities. Knowledge
that is not practiced or used to support new knowledge quickly decays, and becomes inert
knowledge. Reminding students in successive class periods of what they learned before and having
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them do something  with that information will keep it fresh and eventually more solidly stored in
long term memory. This is the principle behind a spiral curriculum, in which the instruction returns
to earlier principles but in more complex situations. An example would be moving from
comprehension to application of a principle in a subsequent class period.
Comprehension of fundamental principles, generalizations, and theories is generally taught as a
prerequisite for application-level learning, where students are expected to demonstrate
understanding by applying the knowledge, they just learned to new situations they haven't
encountered before. Instruction that teaches comprehension level learning should be followed as
soon as possible with application-level activities. Application-level learning strengthens the
students' ability to recall the previously learned knowledge. Applications are potentially more
meaningful and motivating to students, especially if they have a manipulative and or emotional
component, because they reinforce the conceptual understanding associated with comprehension.
Comprehension of fundamental principles, generalizations and theories can be an exciting and
motivating part of learning, and it facilitates the students' future application of knowledge. Because
of this, it is worth the time and effort to teach it.
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Question No#04
Develop at  least ten learning objectives for comprehension ability by using
three-step process.
Extrapolation is defined as an estimation of a value based on extending the known series or factors
beyond the area that is certainly known. In other words, extrapolation is a method in which the
data values are considered as points such as x1, x2, ….., xn. It commonly exists in statistical data
very often, if that data is sampled periodically and it approximates the next data point. One such
example is when you are driving, you usually extrapolate about the road conditions beyond your
sight. Extrapolation is a statistical method beamed at understanding the unknown data from the
known data. It tries to predict future data based on historical data. For example, estimating the size
of a population a few years in the future based on the current population size and its rate of growth.
Extrapolation is classified into three types, namely
• Linear extrapolation
• Conic extrapolation
• Polynomial Extrapolation
Let us discuss the three types of extrapolation in detail.
Linear Extrapolation
For any linear function, linear extrapolation provides a good result when the point to be predicted
is not too far from the given data. It is usually done by drawing the tangent line at the endpoint of
the given graph and that will be extended beyond the limit.
Polynomial Extrapolation
A polynomial curve can be created with the help of entire known data or near the endpoints. This
method is typically done by means of Lagrange interpolation or Newton’s system of finite series
that provides the data. The final polynomial is used to extrapolate the data using the associated
endpoints.
Conic Extrapolation
A conic section can be created with the help of five points nearer to the end of the given data. The
conic section will curve back on itself if it is a circle or ellipse. But for parabola or hyperbola, the
curve will not back on itself because it is relative to X-axis.
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Extrapolation Formula
Let us  consider the two endpoints in a linear graph (x1, y1) and (x2, y2) where the value of the point
“x” is to be extrapolated, then the extrapolation formula is given as y(x)=y1+x−x1x2−x1(y2−y1)
Extrapolation Graph
As we know, extrapolation is a process of predicting the data point about the outside of a curve
when a few points are given. In the example given below, the known data are x1, x2, x3. Finding
the point x4 is known as extrapolation point.
The Elements of a Comprehensive Plan
What does the comprehensive plan contain? In some states the contents of a comprehensive plan
are mandated by enabling legislation, while in others the contents are within the discretion of the
local government. While every comprehensive plan is unique, in general, all address four topics:
(1) existing conditions,
(2) goals and objectives,
(3) implementation strategies
(4) the future land-use map.
Existing conditions
The existing conditions section is an accurate description of the community’s current status. It will
be made up of several elements and make extensive use of charts, graphs and maps. The elements
commonly addressed in most plans are demographics, economy, housing, transportation, public
services, environmental conditions and existing land uses.
The demographics element of the plan typically contains information about the community’s
population by age, gender and racial characteristics, average household size, total number of
households, birth and death rates, migration rates and distribution on the landscape. It will also
contain population projections for the next 10 to 20 years, based on current demographic trends.
Demographic analysis and projections are the heart of the plan because many other plan elements
depend on the population projections found in this section.
The economy element provides an inventory of the economic conditions of a community and will
reveal how people in the community earn a living as well as the kinds of businesses and industries
the community needs and could support. Information commonly found in this section can include
workforce (adults age 15 to 64) characteristics such as education level and occupations;
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unemployment rates, places  of employment, per capita income, community tax rates and property
tax base, community debts and special assessments.
The housing element will address the total number and condition of the existing housing stock,
home prices, building permit data, vacancy rates and owner-occupied housing versus renter-
occupied as a percentage of total housing stock. It will assess future housing needs based on
demographic projections.
The transportation element will review the volume and usage of existing roadways, the existence
and utilization of airports, transit services, rail lines, and trails, and project future volumes based
on development patterns. The transportation element should also assess the current physical
condition of these systems.
The public facilities and services section generally includes an analysis of water and sanitary sewer
facilities, police and fire services, parks and recreation facilities; other land, buildings and facilities
owned by the local government; social services and others as deemed important to the planning
effort. Along with the transportation system, these facilities comprise the essential service
provision network of the community.
The environmental conditions section will include a general description of the community’s major
environmental resources, such as soil types, slopes, climate conditions, mineral resources, water
resources; and critical areas such as wetlands, watersheds and special geologic features. An
inventory of the environmental resources (green infrastructure or special and unique areas) can
help the community identify areas that are suitable for development, other areas where only limited
development should take place, and areas that should be protected from development.
The section on existing land uses describes, in map form, current development patterns, including
the locations of the five major land-use classifications (residential, commercial, industrial,
agricultural and public), residential densities, and commercial and industrial uses of special
concern.
Goals and objectives
The heart of the comprehensive plan is the community’s goals for itself. The goals and objectives
are a direct expression of the desires of the community. A goal is a general statement of a future
condition towards which actions are aimed. An objective is a statement of measurable activity, a
benchmark, to be reached in pursuit of the goal. Goals and objectives develop with extensive
 


	15. 15
citizen input and  are shaped and refined by the information gleaned from the collected data. They
provide the necessary focus for long-range policies and action programs. Goals are sometimes
included in the specific section to which they relate, for example, housing goals included in the
housing section. Often they are included as a separate section because many goals and objectives
cut across several topics. The goals and objectives should be concise statements that point the
community in the general direction of its desired future.
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Question No#05
Construct at  least ten test items appropriate to the evaluation of application
objective.
Evaluation is a process that critically examines a program. It involves collecting and analyzing
information about a program’s activities, characteristics, and outcomes. Its purpose is to make
judgments about a program, to improve its effectiveness, and/or to inform programming decisions
(Patton, 1987).
Improve program design and implementation.
It is important to periodically assess and adapt your activities to ensure they are as effective as they
can be. Evaluation can help you identify areas for improvement and ultimately help you realize
your goals more efficiently. Additionally, when you share your results about what was more and
less effective, you help advance environmental education.
Demonstrate program impact.
Evaluation enables you to demonstrate your program’s success or progress. The information you
collect allows you to better communicate your program's impact to others, which is critical for
public relations, staff morale, and attracting and retaining support from current and potential
funders.
Evaluations fall into one of two broad categories: formative and summative. Formative evaluations
are conducted during program development and implementation and are useful if you want
direction on how to best achieve your goals or improve your program. Summative evaluations
should be completed once your programs are well established and will tell you to what extent the
program is achieving its goals.
Within the categories of formative and summative, there are different types of evaluation.
Which of these evaluations is most appropriate depends on the stage of your program:
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TYPE OF
EVALUATION
PURPOSE
Formative
1. Needs  Assessment Determines who needs the program, how great the need is, and what can be
done to best meet the need. An EE needs assessment can help determine what
audiences are not currently served by programs and provide insight into what
characteristics new programs should have to meet these audiences’ needs.
For more information, Needs Assessment Training uses a practical training
module to lead you through a series of interactive pages about needs
assessment.
2. Process or
Implementation
Evaluation
Examines the process of implementing the program and determines whether
the program is operating as planned. Can be done continuously or as a onetime
assessment. Results are used to improve the program. A process evaluation of
an EE program may focus on the number and type of
participants reached and/or determining how satisfied these individuals are
with the program.
Summative
1. Outcome
Evaluation
Investigates to what extent the program is achieving its outcomes. These
outcomes are the short-term and medium-term changes in program
participants that result directly from the program. For example, EE outcome
evaluations may examine improvements in participants’ knowledge, skills,
attitudes, intentions, or behaviors.
2. Impact Evaluation Determines any broader, longer-term changes that have occurred as a result
of the program. These impacts are the net effects, typically on the entire
school, community, organization, society, or environment. EE impact
evaluations may focus on the educational, environmental quality, or human
health impacts of EE programs.
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Good evaluation is  tailored to your program and builds on existing evaluation
knowledge and resources.
Your evaluation should be crafted to address the specific goals and objectives of your EE program.
However, it is likely that other environmental educators have created and field-tested similar
evaluation designs and instruments. Rather than starting from scratch, looking at what others have
done can help you conduct a better evaluation. See MEERA’s searchable database of EE
evaluations to get started.
Good evaluation is inclusive.
It ensures that diverse viewpoints are taken into account and that results are as complete and
unbiased as possible. Input should be sought from all of those involved and affected by the
evaluation such as students, parents, teachers, program staff, or community members. One way to
ensure your evaluation is inclusive is by following the practice of participatory evaluation.
Good evaluation is honest.
Evaluation results are likely to suggest that your program has strengths as well as limitations. Your
evaluation should not be a simple declaration of program success or failure. Evidence that your
EE program is not achieving all of its ambitious objectives can be hard to swallow, but it can also
help you learn where to best put your limited resources.
Good evaluation is replicable and its methods are as rigorous as circumstances
allow.
A good evaluation is one that is likely to be replicable, meaning that someone else should be able
to conduct the same evaluation and get the same results. The higher the quality of your evaluation
design, its data collection methods and its data analysis, the more accurate its conclusions and the
more confident others will be in its findings.
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