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PREFACE

The modern competitive educational arena demands quality of education
in every stage of education. Adaptation to changes and upgradation of
educational processes have become essential for improvement and progress.
The education system needs to establish a strong feedback loop to ensure
continuous assessment of every aspect of any program.

Measurement refers to the process by which the characteristics or
dimensions of some physical object are determined. When used in the
context of learning, it refers to the application of a standard scale or
measuring instrument to an object, series of objects, phenomena, or
conditions according to the practices adopted by persons skilled in the use
of the instrument or scale. On the other hand, Evaluation is a complex and
less understood term. Underlying the concept of evaluation is ‘value'. It
involves some process designed to provide information that will help us
make a judgment about a given situation. Generally, any evaluation process
requires information about the situation in question.

This book is an effort to view evaluation and its tools, mechanisms,
and processes in a new light. This book is important in explaining how and
why evaluation in education can make a difference by finding weaknesses
in every step of the education process and providing feedback. Various
assessment scales are designed to test the proficiency leve of learners, but
choosing the correct scale for a situation and applying it properly makes all
the difference.

This book is divided into five units, where the content is then presented
in a simple and lucid language.

28" October, 2023 Dr. Sujit Samanta
Dr. Jayashri Roy

Dr. Ranita Banerjee
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Exploring Taxonomies other than the
Bloom’s Taxonomy

Mr. Mayukh Mazumdar

Abstract

The Bloom's Taxonomy and its revised version are the most widely used
taxonomies of learning objectives. Since these have stood the test of time, itis
a common sight that instructors often refrain from using any other taxonomy.
Though there have been many other taxonomies devel oped in the recent past,
this over-reliance on the ‘classical’ ones often keeps the instructors at bay
from exploring the alternate ones. This article will be a modest attempt to
briefly explore some of these other taxonomies and also check if some of them
can complement the flaws of the Bloom's/ Revised Bloom's Taxonomy.

Keywords: Bloom's taxonomy, revised Bloom's taxonomy, learning
objectives, SOLO, new taxonomy

I ntroduction

Learning/ educational objectives provide a framework for the knowledge
and skills to be taught in a subject, thereby indicating things that are worth
learning and type of thinking that is valued (Johnson et al., 2021). Classification
of the types of objectives is an indispensable task for the teacher - it helpsin
framing the curriculum, setting evaluation standards, designing the lessons
and in many allied aspects of education. This requires a credible framework
for the categorization of the goals of any curriculum in terms of explicit and
implicit cognitive abilities (Soozandehfar & Adeli, 2016) - called a Taxonomy
of Learning/Educational Objectives. According to thedictionary.cambridge.org,
taxonomy is a system for nomenclature and organization of things, pertinent
to animals, into groups that share common qualities; it is a term borrowed
from biological sciences. When used in the educational front, taxonomy of
educational objectives acts as a scheme for classification of learning goals/
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objectives and standards (K rathwohl, 2002). Over the years, many taxonomies
have come up in the intellectual (cognitive), emotional (affective) and physical
(psychomotor) domains of human development. In this article, however, only
thefirst domainwill be concerned with. The taxonomy of cognitive development
that has been having a ‘monopoly’ over others (as far as the robustness and
frequency of usage are concerned) is the Bloom's Taxonomy (BT) which was
bornin 1956. With very minimal yet significant modifications, arefined version
of the same came up in 2001 which has been used in its place ever since.
However, there have been many other taxonomies that often remain unheard
and hence unexcavated due to the skewed fame of BT/RBT. In the following
sections, some of these lesser-known taxonomies will be explored in brief.

A Brief Account of Cognitive Taxonomies

Benjamin Bloom and his research team in 1956 developed a framework
for classification of objectives in the cognitive domain which is now widely
known as the Bloom's Taxonomy (BT). The BT is hierarchical and has six-
levels: Knowledge, Comprehension, Application, Analysis, Synthesis and
Evaluation. A brief descriptor for each leve is as follows:

Knowledge: recollection of discrete and specific bits of information, mainly
core facts/ information in each knowledge field (Bloom et al., 1956, p.63).

Comprehension: understanding of theliteratim encoded in acommunication
(Bloom et a., 1956, p.89).

Application: ability to use abstractions rightly for a given situation, when
no mode of solution is specified (Bloom et al., 1956, p.120).

Analysis: breaking-down of a task into its constituent parts (which are
organized) and finding the relationships between them (Bloom et al., 1956,
p.144).

Synthesis: assembling connected parts together to form a whole - a
structure that was non-existent before (Bloom et al., 1956, p.162).

Evaluation:; making judgements about the val ues, purposes, ideas, methods,
etc. by the use of criterion as yardsticks for accurate appraisal of the same
(Bloomet al., 1956, 185).

BT is a cumulative succession of cognitive ahilities, i.e. it underpins the
idea that latter levels (say, synthesis) is a complex process involving the
combination of all the subordinate levels (i.e. knowledge, comprehension,
application and analysis). BT was a revolution and opened a new horizon of
research in the field of educational studies; it was not long before its flaws
were exposed (Amer, 2006). Some of these were even humbly accepted by
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the creators themselves - an instance being the doubtful supremacy of the
Synthesis level as the ultimate step of thinking or problem-solving (Bloom et
al., 1956, p.185).

Many researchers have worked on modifying it since then. However, the
only accepted correction to this BT is the Revised Bloom's Taxonomy (RBT)
by an old student of Bloom, Dr. Lorin W Anderson and colleagues (Forehand,
2005 in Soozandehfar & Adeli, 2016) in 2001. Distinction between the content
of thinking and the procedures used in problem-solving made this RBT two-
dimensional from unidimensional (BT). On the surface, the nouns of each
level of BT were replaced by verbs, and also the last two levels were
interchanged: Knowledge>Remember, Comprehension>Understand,
Application>Apply, Analysis>Analyze, Synthesis>Create and Evaluation>
Evaluate (see Fig.1). Here, a learning objective comprises both of a nour/
noun phrase (subject matter content) and cognitive processes in form of a
verb/ verb phrase (Krathwohl, 2002). For instance: “ Students will be able to
state the Law of

1956 Foo1

L. zsaia
AT |
AT
. comprehension - | A Andorstand i
KEnowiedge i Hemambaer

Moun b Wark Form

Fig.1: The (Original) Bloom's Taxonomy and its Revised Version

(https://thesecondprinciple.com/wp-content/uploads/2017/01/
2001ChangesBlooms.jpg)

Conservation of Energy” is a learning objective statement containing the
cognitive process (state) and the subject content (Law of Conservation of
Energy). Whereasthe BT emphasized on only six levels of cognitive processes,
the RBT stressed more on the 19 subcategories among six cognitive processes
(Amer, 2006 & Krathwohl, 2002). However, the hierarchical nature is till
persistent in this revised form.

Over time, many taxonomies have emerged as products of the diligence
of cognitive psychologists, which are more relevant, research-based and
accurate than the BT/RBT. Some of these are :
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1. Wilson's Taxonomy for Mathematics
2. Structure of the Observed Learning Outcome (SOLO)
3. New Taxonomy by Marzano and Kendall

Each of these are hereby described with brevity.
1. Wilson's Taxonomy for Mathematics

Deveoped by James Wilson, this taxonomy is particularly concerned with
teaching Mathematics and tackling relevant curriculum issues, effective
instructional methods and evaluation, originally for secondary Mathematics
(Lowry, 1973). It isoften considered as an expanded model asWilson classified
the cognitive domain levels as an extension of the Bloom's taxonomy (Nayef
et al., 2013). Four levels of cognitive domain objectives: Remembering,
Understanding, Application and Analysis (Khuder, 1984 in Nayef et al., 2013)
form the basis here.

Fig.2: The Levels of Wilson’s Taxonomy

(https: //www.researchgate.net/figure/Figure-3-Design-of-Wil sons-
Taxonomy fig3 339427552)

The first level (Remembering) is the least level of expected skill of a
student - recollection of previously learnt items (facts, terms and exercises).
Second level (Understanding) is the capability to decipher ideas from verbal/
visual (symbols and signs) forms. Application is the power to choose and
aptly use relevant rules, theories and principles to solve problems (familiar to
what students already learned though not an exact replica). The highest level
here (Analysis) embodies the last three levels of Bloom's taxonomy. Marked
by novelty and creativity, the level includes discovery of mathematical
experiences through solving non-familiar problems.
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2.Sructure of the Observed Learning Outcome (SOLO)

This was developed by Kevin Collis and John Biggs (1982) and is a
framework that guides in describing the levels of ascending complexity with
progress in the learning process. There are five levels in this taxonomy -
Restructure (an incompetent level with unconnected bits of information), Uni-
structural (understanding only with respect to only one relevant point of the
task), Multiscriptual (understanding of several relevant and independent points
but as a whole remains comprehended), Relational ( comprehending the whole
from the independent points and al so appreciating their individual importance's
init) and Extended Abstract levels (connecting beyond the to-be-accomplished
task and capability to transfer learning from one domain to another).

T SO0 [.Illll.llllll:'a vt
.'-ullll|'||.|.' vrhs illll'h.'ll‘:il.ll_; levels of understn

£

insnmpsriceas

e T |

Fig.3: The Levels of SOLO Taxonomy
(https: /mmwvjohnbiggs.com.au/academic/sol o-taxonomy/)

SOLO taxonomy can help frame learning objectives that guide students
with unambiguous directions towards | earning achievements and make lessons
innovative by incorporating relevant didacti c actionstuned with increased quality
and complexity of thought (Somani, 2022).

3.New Taxonomy by Marzano and Kendall

This taxonomy was developed by Robert J. Marzano and John S. Kendall
(2007). The taxonomy includes psychomotor procedures running parallel with
mental procedures and information (Marzano & Kendall, 2007). Akin to the
BT/RBT, thisis also six-leveled but with three systems - the self-system, the
metacognitive system and the cognitive system.



8 Education and Evaluation

7
Z

Lvrl &
Hell-Svatom

i l
B -1
Lavwl & E =
Lt agormiriy e Sy el = =
= :
= = 3
Leveld : g 13
kwlolge UBilizshion § Comnree Sysfon § = = n
- v
Lol & =
Lahomia f oy Suefonm |

Lewel 2 ll/h"#
L omrgen eliameadns o Lozl e By el | / ’-u.
3
"il"*

Level 1 @

Eenimal § Comniive Syefom b qﬂﬁ’

I.vrls &l Fredrwdng

Fig.4: The Levels of the New Taxonomy

(https://www.googl e.com/search?client=tabl et-androi d-xiaomi-rvo2b &
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amp; biw = 1143 & amp; bih = 686 & amp; dpr =1.75 # imgrc=Ds
DC6RVhvNJIkm M & amp;imgdii=wR5xmY bl EfkmmM)

Cognitive system embodies the first four levels: Retrieval (recollecting
information), Comprehension (storage of knowledge in permanent memory
through integrati on and symbolisation), Analysis (logica extension of knowledge
by match-making, classification, error-analysis, etc.) and Knowledge Utilization
(problem-solving, experimentations, investigations, etc.) (Johnson et al., 2021)
while the remaining two systems form the fifth (Metacognitive system) and
sixth (Self-system) levels.

Bloom’s Taxonomy - An Overused Relic?

According to recent search results on Google Scholar (latest on 23rd
August, 2023), the search term “Bloom's Taxonomy” bounteously returned
98,700 results whereas “ Revised Bloom's Taxonomy” gave 41,900 results!
But is something that worked in the 1950s still relevant in the current world?
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A digital nativewill betemptedtosay “No”, and many educational researchers
have questioned the ‘omnipotence’ of this taxonomy as well (following is a
non-exhaustive list):

7
0.0

Teachers of 2023 have better knowledge about the processes of teaching
and learning, thanks to the intersections of Educational Studies with
Psychology, than the 1950s. They know that teaching today has to
embody various student-factors like personal beliefs, fedings, culture,
environment and socio-economic background (Soozandehfar & Adéli,
2016). These were not accounted for in Bloom's taxonomy.

The hierarchical nature of skills has researched evidence to be not
always true (Marzano, 2006). For example: a student may know how
to calculate divergence of a vector (applying) without knowing its
physical significance (understanding).

The revision by Anderson et al. (2001) was not very influential and
just renaming of the levels and addition of some sub-levels - the
taxonomy was still hierarchical.

Not treating levels of ‘ Create’ and ‘ Evaluate’ on the same footing but
keeping theformer abovethe latter is unacceptable as both are equally
complex and significant in problem-solving (Soozandehfar & Adéli,
2016).

Thus even though the RBT/ BT provides the teacher with practical and

usabl e question-words, makes |earning-designs streamlined and helps
identify levels of cognitive complexities, it has some inherent defects
and also does not comply with many demands of the modern-day

pedagogies.

Potential Alternatives to BT
Having already toured some other taxonomies in the previous sections,

thisis the high time to test those as potential replacements of the BT/
RBT.

Wilson's Taxonomy can be the best choice for dealing with the issues
of Mathematics education as often the levels of BT can be misleading
and create ambiguity in mathematical ideas (Khuder, 1984 in Nayef et
al., 2013).

SOLO Taxonomy is based on the process of understanding that
learners use while responding to prompts and unlike BT integrates
knowledge throughout the levels of the taxonomy (Somani, 2022).
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% SOLO taxonomy is useful in the implementation of constructive
alignment (Biggs, n.d.) where teaching and assessments of outcomes
are aligned with the starting point - the intended learning outcomes.
Such flexibility ismissing in BT/RBT.

% Marzano and Kendall’s Taxonomy is a representation of a model or a
theory of human thought, unlike BT/RBT which is a framework
(Marzano & Kendall, 2006, p.16). A theory or model has the ability to
predict an incident but a framework necessarily does not. Hence, this
new taxonomy can predict the invested attention and motivation that
an individual will display if the individual’s beliefs within the self-
systemis already understood (Marzano & Kendall, 2006, p.16).

% The higher status rendered to metacognitive and self-study systems
abovethe cognitive systemin thistaxonomy enables framing strategies
based on the research on the students’ thought-processes. This makes
it more learner-centric than BT/RBT.

Conclusion

Education will always be the perennial need for any progressing society at
any timeline. For this, every component of the education system must be
synchronous with the contemporary societal needs and global trends - an
education system tainted with anachronic components will drive the national
progress several decades backward. So, it is high time for the modern day
teachers to free themselves from the shackles of antique taxonomies and not
be hesitant about using research-based modern taxonomies that address the
needs of the current Generation Z learners better. Selection of cognitive
taxonomy must be guided by the teacher’s knowledge about the following:
type of target knowledge (factual/conceptual/procedural/metacognitive),
complexity of the same and any discipline-specific outcome like * historical
understanding’ (Weay et al., 2016). An eclectic mix of different taxonomies
can also be an option worth considering.
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M easurement and Evaluation: As
Integral Part of Education

Gitika Sharma

Abstract

Measurement is a part and parcel of human life. From the very begining
of human life measurement starts its function. Just after birth of a baby,
doctors measure the height, weight, heart beat, temperature etc. to identify
whether the baby is healthy or not. So, we cannot think about our life without
measurement. Measurement gives description of any object in terms of numbers.
It reflects the quantity aspect. It is the reliable source of evaluation. Because
evaluation is done its qualitative judgement on the basis of measurement. In
simple term evaluation means both quantitative and qualitative judgement
regarding any object. Both measurement and evaluation contribute lotsin the
field of education.

Keywords. Measurement, Evaluation, Education, Qualitative judgment,
Quantitative judgment

I ntroduction

Measurement is a common aspect of human life. From the very beginning
of human life measurement starts its function. When human life starts to
grow in mother’s womb, measurement starts to influence. With the help of
ultra sonography doctor measures the position of the fetus. Through the
measurement doctor prescribes proper medicine, vitamins and any kind of
protective measures to the pregnant mother. With the help of measurement
doctor can even assume the expected delivery date of the baby also.

At present timemeasurement entersinto all branches of sciencei.e. Physics,
chemistry, Zoology, Biology, Social Science etc. It is also one essential part of
Education and Psychology. In simple term measurement is the numerical
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description of any object. It explains anything or object in terms of some unit
like meter, kilometer, gram, kilogram, second, minute etc. Through measurement
we can compare different objects. In the process of measurement we must
have to fallow some established rules. Hence, number, unit and rule are the
basic components of any measurement. That is why the definition of Campbell
— “Measurement means assignment of numerals to object or events according
to certain rules.” becomes very popular (Bhatia, 1990). Form the different
definitions put forward by various psychol ogists some common characteristics
of measurement can be found out.-

% Measurement is related with quantity aspects.
% The scope of measurement is narrow.

% Measurement is objective in nature.

% Measurement considers present situation only.
% Measurement is précised and scientific.

< Number and units are the most essential elements of
measur ement.

Concept of Evaluation

Evaluation is a recent scientific concept. It is more comprehensive than
measurement. In simple evaluation is a process of assessment or appraisal. It
indicates both quantitative and qualitative judgment regarding any object or
event. It isthe act of placing value on something. James M. Bradfield said that
— evaluation is the assignment of symbols to phenomenon, in order to
characterise the worth or value of a phenomenon, usually with reference to
some social, cultural or scientific standards (Goswami, 2016).

Fromthe above definitionit is evident that evolutionisa symbolic expression
of any event or object by which comparison can be done in terms of present
and past. Again evaluation also shows the path far improvement. There is
another one dimension of evaluation — the individual judgment. The judgment
is done on the basis of some standard rules. The following characteristics of
evaluation can express the concept of evaluation clearly-

% Evaluation is both quantitative and qualitative judgment of any
object.

% In evaluation past, present as well as future conditions are also
consider ed.

% Evaluation is a continuous and compr ehensive process.
% Evaluation is subjective in nature.
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% The scope of evaluation is very vast.

% Evaluation not only deter mine whether some thing is good or
bad, but it also gives importance on improvement of the situation.

Relationship between measurement and evaluation

Both measurement and evaluation are closely connected. On the basis of
the description given by measurement, evaluation judges its value. Proper
evaluation is based on the proper measurement. For example a student’s
achievement in one particular year is measured with the help of different tests,
like sessional test, practical examination, final examination etc. As well as his
number of attendance is also counted. After that at the end of the academic
session — the student’s achievement is evaluated and place some grade. That
means the raw informations are supplied by measurement for proper eval uation.
If there is any mistake in the part of measurement, it automatically effect the
evaluation process negatively. So, measurement is the reliable source of
evaluation(Bhatia, 1990).

Though measurement and eval uation are closely connected, some common
differences appear between them-

% Measurement is quantitative,
But evaluation is both quantitative and qualitative.

% The nature of measurement is objective. Because it based on
logical number system

But evaluation is subjective in nature. Because it is always influenced by
individual judgment of the evaluator.

% The scope of measurement is narrow.
But the scope of evaluation is wider than measurement.

« Theresult of measurement is more accurate. Because it is done
with same instruments.

But the result of evaluation may not be accurate due to the personal
influence of the evaluator.

< Measurement is scientific in nature.
But evaluation is philosophical in nature.

% Measurement considers the present status of a particular event
or object only.

But evaluation is done by considering the past, present and future conditions
of a particular thing or event.
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Types of Measurement and Evaluation

M easurement

l |

Physical measurement Mental measurement

Physical measurement is concerned with size, height, weight, length,
guantity etc. Physical measurement is done with the help of some instrument
like — scale, weight, machine, compus etc. The value of such measurement is
expressed with the help of some specific units. It is complete in itself and
starts with a specific Zero paint.

On the other hand psychological measurement is concerned with different
mental processes. It can not directly measure mental characteristics of human
being. It just measures a particular mental process by observing behavior of
an individual in control environment. So, it is subjective in nature and has not
any definite zero point. So, mental measurement is complex than physical
measurement. The educational measurement is a part of mental measurement.
Educational measurement is such a process through which success and failure
of any education system can be measured. It indicates how much the
educational goals are achieved.

Types of Evaluation

Evaluation

l l

Formative evaluation Summative evaluation

Formative evaluation is done during the class interaction. It is a part of
teaching learning process. With the help of formative eval uation teacher is able
to found out whether students able to understand the lesson or not. From the
students feedback teacher gets opportunity to reform his teaching method if
needed. For formative evaluation, teacher normally takes help of class work,
guestion-answer, home work, unit test, assignment etc (Bhatia, 1990).

Summative evaluation is done at the end of one academic session. It is
normally used to grade student’s achievement and to certify them. External
examination, presentation of project work, practical examination, viva-voc
etc, are common means of summative evaluation.
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Role of Measurement and Evaluation in Education

Both measurement and evaluation play very important rolein all phases of
teaching. The basic functions fulfilled by measurement and evaluation are —
prediction, selection, classification, comparison, diagnosis etc. We can take
help of measurement and evaluation to fulfill following needs-

% Measurement and evaluation help teachersto understand their
students learning level. When the teacher is able to understand his
student’ sability, interest, attention level etc. he can adopt proper method
of teaching, which leads effective teaching learning.

% Through measurement and eval uation teachers get necessary feedback,
on the basis of which he can reform his instructional techniques
(Asthana, 2016).

% Just as teachers measurement and evaluation also help the
administrators in case of selection, classification and the grading of
students. Through proper measurement and evaluation it is possible
to select the right student for the right place.

% It is possible to find out whether the pre- determined objectives of
education is achieved or not with the help of measurement and
evaluation.

% Measurement and eval uation also help teachers to find out the strength
and weakness of the students. After that teacher can arrange
enrichment programme for the bright students as well as remedial
classes for the needy ones.

% Measurement and evaluation is equally important for the student
community also. The result of success can work as a motivational.
The result of success can work as amotivational factor for all students
which leads good study habit among them.

% It helps the administrators in maintaining the standard of admission,
promotion and awarding of honour to the successful students.

% Any kind of reformation and reconstruction of total educative process
is possible with the help of sound measurement and evaluation.
Otherwise education system will be rigid, static and monotonous.

Conclusion

From the above discussion we conclude that without measurement and
evaluation educationwill bejust asaboat without sail. For effective functioning
of one educational institution the measurement and eval uation process should
beaccurate. Through proper measurement and eva uationit possible tominimize
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the rate of failure and achieve the goal of success (Asthana, 2016). Hence
both measurement and eval uation can play thein-built monitor rolein preparation
of educational programme, assessment of its achievement level and improving
its efficiency.
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|mportance of Educational
Assessment and Measurement in
Education

Sonali Roy Chowdhury Ghosh

Abstract

Measurement plays a crucial role in the learning system as it provides
essential information about students' progress and understanding. It has
significant administrative utility in education, surpassing evaluationin certain
aspects. On the other hand, the evaluation process is invaluable in making
necessary adjustmentsand enhancementsto thelearning syssemand instructional
procedures.

Keywords. Evaluation, Continuous Process, Remedial, Measurement.

I ntroduction

Measurement is a vital aspect of the learning system as it plays a crucial
rolein assessing students' progress and understanding. Its administrative utility
in education surpasses that of evaluation. Evaluation is valuable for making
necessary improvements to the learning system and instructional procedures.
M easurement isknown for its precision and objective approach when compared
to evaluation.

Evaluation

In everyday language, evaluation refers to a systematic process of
determining and assessing the value, significance, and worth of a subject,
using predefined criteria and standards. It is commonly used to evaluate the
effectiveness of organizations, programs, designs, projects, or interventions
and to aid decision-making. The main purpose of evaluation is not only to gain
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insights into past or ongoing initiatives but also to facilitate reflection and
identify opportunities for future improvements. Evaluations are conducted at
the end of a specific period and can be applied to various domains, including
the arts, criminal justice, non-profit organizations, government, healthcare,
and human services (Shute, 2008).

Evaluation involves the structured interpretation and meaningful analysis
of predicted or actual impacts of proposals or results. It assesses the original
objectives and examines what was achieved, how it was accomplished, and
whether the desired outcomes were met. Evaluations can be either formative,
occurring during the development phase of a concept, project, or organization
with the intention of enhancing its value and effectiveness, or summative,
conducted after the completion of an action or project to draw lessons for
future reference (Baker, 2008).

Since evaluation is based on theoretical frameworks, it varies according
to the context, encompassing the theory, needs, purpose, and methodology of
the evaluation processitself. It isessentially acritical and objective assessment
of the extent towhichaservice or its componentsfulfill stated goals. Eval uations
are studies that assist an audience in assessing the merit and worth of an
object, service, or initiative (Cizek, 2010).

Importance of Evaluation

Eval uation offers amethodical approach for examining programs, practices,
interventions, or initiatives to assess their effectiveness in achieving their
objectives. Through evaluations, it becomes possible to identify successful
aspects and areas that could be enhanced in a program or initiative.

The benefits of program evaluations include

« Demonstrating the impact of the program to potential funders
» Providing valuable insights for ongoing improvement efforts
e Seeking support to sustain the program

» Collecting valuable information on the approach that can be shared
with others

»  Heping assess whether the approach is suitablefor replication in other
locations with similar needs.
Educational Evaluation

Evaluation is an ongoing process that focuses more on a student’s informal
academic progress rather than their formal academic performance. It involves
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understanding an individual’s development concerning desired behavioral
changes in the connection between their emotions, thoughts, and actions.

The concept of evaluation involves determining the value of something
using a specific appraisal method. This blog will delve into educational
evaluation, its significance, and the principles it entails (Hursh, 2005).

Educational evaluation includes standardized tests that assess a child's
academic aptitude across various subjects. These assessments help identify
whether astudent islagging behind consistently inall subject areas or if specific
barriers hinder their performance in a particular subject.

Educational evaluators typically hold advanced degrees in education or
psychology, and the evaluation process usually takes three to five hours to
complete. Assessing the effectiveness of program interventions is an integral
part of educational evaluation. In an educational context, these evaluations
often pertainto learning areas (e.g., reading), behavioral, emotional, and social
development (e.g., antibullying programs), or broader issues related to the
entire school system, such as inclusive education (Boud, & Brew, 1995).

Characteristics of Educational Evaluation

1. Continuous Process. Educational evaluation is an ongoing and
continuous process that goes hand in hand with the teaching-learning
process. It involves regular assessments and feedback to monitor
students' progress over time.

2. Comprehensive: Evaluation is comprehensive in nature as it
encompasses all aspects that can be evaluated in the learning process.
It assesses not only academic achievements but also social, emotional,
and behavioral aspects of students.

3. Child-Cantered: Educational evaluation prioritizes the learning
process over the teaching process. It focuses on understanding each
child’s individual needs, strengths, and weaknesses to facilitate
personalized learning experiences.

4. Remedial: Evaluation provides feedback and comments on the results,
which helps in identifying areas that need improvement. It is not a
solutionitself but rather atool to guideremedial work and interventions
to support students' learning and development.

5. Cooperative Process: Educational evaluation involves a cooperative
effort among various stakeholders, including students, teachers,
parents, and peer groups. Collaboration and communication among
these parties contribute to effective evaluation practices.
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6. Effectiveness of Teaching Methods: Evaluation assesses the
effectiveness of teaching methods and instructional strategies used in
the classroom. It helps identify which methods work best for different
students and subject areas.

7. Common Practice: Educational evaluation isacommon and integral
practicefor ensuring the proper mental and physical growth of students.
It is an essential tool for tracking progress and making informed
decisions in the educational setting.

8. Multiple Aspects: Evaluation is concerned with assessing the total
personality of students. It considers various dimensions of a student’s
development, including cognitive, emotional, social, and physical
aspects (Black, & Wiliam, 1998).

In conclusion, educational evaluation is a continuous and child-cantered
process that involves multiple stakeholders and assesses various aspects of a
student’s growth and development. It is a fundamental practice in education,
aiding in understanding student progress and tailoring educational approaches
to meet individual needs effectively.

Importance of Educational Evaluation

In the teaching-learning process, educational evaluation is crucial since it
serves a common goal.

1. Diagnostic: Educational evaluation is an ongoing and comprehensive
process that helps teachers identify and understand the strengths and
weaknesses of their students. Through evaluation, teachers can
pinpoint problem areas and develop strategies to address them
effectively.

2. Remedial: Once problem areas are identified through evaluation,
remedial measures can be implemented to help students overcome their
challenges. Teachers can provide individualized support and guidance
to promote the desired changes in students behavior and personality.

3. Goal Clarity: Educational evaluation playsacrucial rolein clarifying
the goals of education. It helps define the intended outcomes and
changes in students' behavior and performance. By evaluating
progress, teachers can demonstrate how learners behavior has
transformed over time.

4. Guidance: Effective evaluation providesteacherswith vauableinsights
into their students’ aptitude, interests, intelligence, and other relevant
aspects. Armed with this information, teachers can offer personalized
guidance and support to help students achieve their full potential.
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5. Classification Aid: Evaluation allows teachers to classify students
based on their abilities, intelligence, and interests. This classification
assistsin tailoring instructional approaches and providing appropriate
challenges to students according to their individual needs.

Educational evaluation is an essential component of the teaching-learning
process. It helps create a better understanding of students’ strengths and
weaknesses, guides instructional practices, and supports their overall growth
and development. By embracing educational evaluation, educators can enhance
the learning experience and foster positive changes in students’ academic and
personal lives.

Significance of Educational Evaluation

Educational evaluations serve the purpose of providing evidence-based
insights into the potential improvement of educational outcomes through the
implementation of intervention measures. Over time, the evaluation objectives
have expanded alongside the parameters of educational assessment.

To better comprehend the different |earning exams and eval uations available,
you can identify the most suitable testing for your child and understand the
reasons behind any learning difficulties or disparities they may be facing.

In certain cases, seeking assistance from a professional can be beneficial
in determining whether your child requires an evaluation and the specific type
of assessment that would be appropriate for them (Harlen, 2010).

Educational M easur ement

Educational measurement refersto the utilization of educational assessments
and the analysis of data, such as scores obtained from these assessments, to
infer students’ abilities and proficiencies. This field shares common ground
with psychometrics. Educational measurement involves assigning numerical
values to traits such as achievement, interests, attitudes, aptitudes, intelligence,
and performance.

In the realm of education, when mathematical units are used to gauge a
student’s knowledge, it is known as educational measurement. Various aspects
are measured under educational measurement, including academic achievement,
intelligence, memory capabilities, personality, interests, and learning styles (
Likert, 1932).

Educational measurement doesn’t only pertain to students but also involves

teachers, other educational staff, parents, and members of society who are
connected to the educational process.
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Measurement is defined as the process of assigning numerical values to
objects based on accepted rules. In the context of education, it involves the
teacher assigning numerical values to specific characteristics of students.
Educational measurement can be described as assigning a number from a set
of numbersto each element of aset of persons and things according to accepted
rules.

Educational measurement holds significant importance in the field of
education, providing several benefits as explained below:

1. For Students: Measurement helps students understand the extent of
their academic knowledge, fostering motivation, self-confidence, and
a competitive spirit. It also highlights their areas of improvement.

2. For Teachers: Educational measurement aids teachers in identifying
deficiencies in the syllabus, teaching plans, and materials. This data
enables them to make necessary adjustments to improve the teaching
process.

3. For Parents and Family: Educational measurement informs parents
about their child’s educational progress, interests, abilities, and
personality, allowing them to address any shortcomings effectively.

4, For Policy Makers: Data from educational measurement assists
education policymakers in formulating and implementing effective
education policies, including technology integration, career-oriented
education, and opportunities for students.

Standard measurements, such as raw scores, standard scores, and
percentile ranks, are used to determinethe level of learning and the standard of
the education system. The application of technology in education and its impact
on social devel opment and educational improvement are also considered within
the measurement process. Overall, educational measurement is a crucial aspect
of education that benefits students, teachers, parents, society, and policymakers
dike.

Characteristic of M easurement

1. In educational measurement there is no absolute zero point

In educational measurement thereis no absolute zero point. It isrelative to
some arbitrary standard. For example a student has secured ‘O’ in a test of
mathematics. It does not mean that he has ‘O’ knowledge in mathematics.
Because he may secured 30 in another test, which is easier than the first one.
As the zero paint is not fixed so we cannot say that a student with a score of
'60’ has doubled the knowledge of a student with a score of '30" ( Ebel,
1961).
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The units are not definite in educational measur ement

In educational measurement the units are not definite, so we may not
obtain the same value for every person. Because the test vary in their content
and difficulty level. Therefore, one individual may per-form differently on
different tests and different individuals may perform differently on one test.

It conveys a sense of infinity

It means we cannot measure the whole of an attribute of an individual.
Generally, the scores obtained from a measurement are observed scores which
contains measurement errors. So that true score is infinite and unknown.

It is a process of assigning symbols

Measurement is a process of assigning symbols to observations in some
meaningful and consistent manner. In measurement generally we compare
with certain standard unit or criteria which have an universal acceptability.

It cannot be measured directly

In case of educational measurement, we cannot measure for attribute
directly. It is ob-served through behaviour.

It is a means to an end but not an end itsalf

The objective of educational measurement is not just to measure aparticular
attribute. Rather it is done to evaluate to what extent different objectives have
been achieved.

I mportance of Educational M easurement

Educational measurement isconsideredto bethelargely need that isrelated
to analysis of data eements, and it also focuses on conducting educational
assessment of the tests. It was also identified that the major focus area is
related to understanding the weak areas of the students. Measurement also
helps in considering external assessment for the students, and it helps in
understanding the cognitive areas of the individual. Educational measurement
process is important for developing time, and it also ensures that the activities
of the teaching professional s needs to be managed with data driven instructions
(Biggs, 1999).

Conclusion

M easurement and eval uation are distinct processesthat play complementary
roles in assessing and improving performance in business and educational
settings. Let's summarize the key points:



28

Education and Evaluation

Measurement: It involves determining the characteristics and size of
physical objects, such as speed, height, density, weight, and width,
through a systematic procedure. However, measurements are limited
to physical attributes and may not capture qualities that cannot be
measured directly with instruments.

Evaluation: Evaluation is a continuous process that combines
guantitative and qualitative analysis based on value judgments. It goes
beyond measurement and involves making judgments about the
effectiveness of practices, methods, strategies, and tactics.

Complementary Role: While measurement provides valuable data on
physical attributes, eval uation complementsthisinformation by offering
a broader assessment of performance, including non-physical aspects
that are essential for decision-making and improvement (Shute, 2008).

Tracking Development: Both measurement and evaluation serve as
tools for monitoring and tracking the progress of individuals or groups
inbusinessor educational settings. They aid in understanding strengths,
weaknesses, and areas that require improvement.

Deveoping Solutions: The results obtained from both measurement
and evaluation are used to devel op prospective and efficient solutions
to enhance key performancein businessand educational establishments
(Bean, 1996).

In conclusion, measurement and evaluation work together to provide
a comprehensive understanding of performance in various settings.
While measurement focuses on physical attributes, evaluation goes
beyond to assess overall effectiveness and effectiveness of practices
and strategies. Both processes are essential for making informed
decisions and driving improvements in business and educational
environments (Deno, 1985).
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Abstract

In education “ evaluation” isa very modern concept. This process is not
only modern but also continuousand comprehens ve process. We all under stand
evaluation in education mainly asformative, summative, diagnostic, placement,
etc. Eventhe concept isused. These concepts of eval uation are used in education
to identify qualitative and quantitative aspects of students. But in educational
institutions evaluation process is done not only for students to determine the
guality of the institution but also to understand their position. The main
objective of this paper isto discussin detail the evaluation techniques usedin
the teaching-learning processin educational institutions, for students, and for
the ingtitution itself. | am mainly using an interpretive historical approach as
a method based on secondary sources.

Keywords. Evaluation, Teaching-learning process, Sudents, interpretive
approach

I ntroduction

Evaluation is one of the five key dimensions by which learning is defined.
Evaluation system is one of the tools to determine what has happened in the
external environment and internal environment of any educational institution
and how far the results of those events affect the educational institution.

Evaluation in educational institutions mainly refers to both qualitative and
guantitative evaluation. Because the evaluation system is a parameter for
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determining the quality of educational institution and on the one hand, the
evaluation system used in educational institutions is a standard for students,
teacher and other people. In addition, this evaluation technique is a tool for
determining the positional and quality standards of educational institutions.

Itistrue that the environment of an educational institution is an important
tool for educational quality, but theevaluation systemistheonly tool to determine
how conducive the environment is to learning (Kaur, 2013).

Objectives
The objectives of this study are as follows-

1. Toemphasize the continuous and halistic eval uation system associated
with the great profession of teaching.

2. To know the evaluation system linked to the traditional teaching-
learning process of the educational institution.

3. To discuss the conventional critical evaluation method for the
improvement of the quality of the educational institution.

M ethodology-

This study is descriptive in nature. So basically, this study has been done
based on secondary data Like-books, national and international journal, various
articles and internet etc.

Discussion

Before the introduction of National curriculum Framework-2005, teachers
were friend philosopher and guides to students. Besides, the main focal point
of the education system was the teacher and the relationship between teacher
and the student was that of father and son. Even the teaching-learning process
in the classroom was traditional and the overall evaluation of a student was not
so significant through this traditional education system. Therefore, when the
National Curriculum Framework-2005 was introduced, one of the changes
that took place in the teaching and learning process was the teaching method
of teachers as well as the assessment system, evaluation system (Mohanty,
2002). Similarly in the evaluation system al so various directions of continuous
followed. In the field of evaluation, based on the peacock model, various
indicators of preparatory evaluation have been proposed to be used, as well as
five characteristics of periodic evaluation have also been reflected. In aword,
with the aim of diminating all the vaque ides of teacher evaluation related to
students throughout the academic year, the range of free-thinking practice,
theopportunity to practice various acquired skillsthroughout the entire academic
year has been developed (Mishra, 2005).
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We all know that Indian education system mainly prefers offline mode.
That is why in the traditional teaching and learning process in the classroom,
there is a face-to-face interaction between the teacher and student. Just as
there are different aspects of teaching in the classroom, teachers can observe
the students using different evaluation criteria in terms of different
characteristics. A teacher is an assessment manager inside and outside the
classroom, ha can observe and measure overall aspects of instruction, teacher
interaction with students, classroom management etc. using evaluation criteria
(Barua, 1971).

It is even true that evaluation is most powerful in the hands of the teacher
to improve learning, as assessment is perhaps the most overused and least
attended word. Therefore, the eval uati on approaches used by teacher to measure
student learning as follows-

1. According to phase of instruction

Areas of Function Name of Evaluation Function

Before ingtructional process | Placement evaluation To know entry behaviour

During instructional process | Formative Evaluation To know mastery in content
Diagnostic Evaluation To solve learning difficulties

After ingtructional process | Summative Evaluation To certify the learner

2. According to Nature
1. Norm-Referenced Evaluation

It isatype of evaluation in which the performance of studentsis measured
by comparing the relation with hypothetical average student.

2. Inthis evaluation, the performance of a student is measured against a
predetermined learning standard. Those evaluations are extensively used in
higher education.

Above these assessment approaches are directly used by teachers in an
institution as evaluation parameters (Aggarwal, 2005).

Evaluation is an effective tool for teacher student evaluation as well as for
improving the quality of educational institutions. Because the recognition and
ranking of that institution depends on the quality of education is an educational
institution. The following factors are identified as criteria for evaluation of a
teacher in higher education ingtitutions (Acharya, 1984).

1. Attendance and punctuality of the teacher.
2. Subject knowledge
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Teaching methods used in presentation of the subject.
Class preparation

Transparency

Efficiency

N o ok~ w

Accessihility
Conclusion

The main objective of teaching isto bring a desired change in the student.
The desired change in students represents the purpose of teaching or end of
institution, while evaluation is the process of determining the extent, to which
objectives are being achieved, the effectiveness of the learning experiences.
Provided in the classroom, and how well the goals of education have been
accomplished.
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Emergence of Integration of
Technology in Teacher Education

Partha Sarathi Nandi

Abstract

Recently, technology has had a profoundly positive i nfluence on education.
Sudents and educators alike have gained access to a variety of previousy
inaccessible information and services due to the growing usage of deviceslike
laptops, tablets, and smartphones. When we say that we’ve integrated
technology into education, we're just referring to the ways in which we've
used it toimprove students’ educational experiences. Adaptive learning software
has allowed educators to design individualised curricula for their students.
Sudents will be more engaged and motivated to learn if they are able to
personalise their education to meet their own needs. By working together,
educatorsare better able to learn about and implement cutting-edge methods
of education, and they may also save time and energy when developing their
own lessons. Sudents who have trouble hearing or seeing are now ableto fully
engage in classroom discussions and activities with the help of text-to-speech
software and electronic magnifiers. Technology has revolutionised the
educational landscape by allowing for more adaptability and individualization
of instruction, as well asthe possibility of enhanced collaboration and access
to a plethora of materials. The TIM contains the five interrelated features of
effective learning environments, which are as follows. active, collaborative,
constructive, genuine, and goal-directed. These traits are linked to the five
stages of technological acceptance and implementation (initiation, adoption,
adaptation, infusion, and transformation). The |STE Sandards for Sudents
now emphasise the need to encourage originality and foster effective
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communication skillsamong future teachers. Thereisnowa“ Bring Your Own
Device” palicy in the field of teacher education.

Keywords:. Integration of technology , BYOD policy , ISTE standard ,
Flexibility in education

I ntroduction

Many people think of the 21st century as the technological age. The
function of technology in modern society is crucial. It's considered crucial to
any nation’s economic devel opment. Without sufficient technical infrastructure,
it is hard for a modern economy to thrive. This is because technology has
greatly simplified and accelerated our work. The educational sector is only
one area where technological advancements have had an effect.

The field of educational technology aims to improve education by
investigating how to better analyse, design, create, execute, and assess
educational environments, resources, individuals, and outcomes.

Many educators are pursuing master’s degrees in educational technology
in order to better integrate technology into their lessons, adapt to teaching in a
blended or online environment, or explore waysto increase student engagement
and achievement via the use of technological tools. In addition to developing
these skills, students learn how to educate their peers on the need to integrate
evidence-based strategies into their teaching (Anagun, Sengul .2018).

I mportance of the Research

These qualities have been increasingly sought after, and educational
technology has emerged as a primary driver of transformation within the
classroom. Students are more self-motivated to study as aresult of theincreased
access to knowl edge made possible by technol ogical advancementsin education
(Anagun, Sengul. 2018).

Technology’s fourfold function in the field of education is as a curriculum
component, instructional delivery method, pedagogical assistance, and device
for improving the learning process as a whole. Both in the business world and
in the classroom, education plays a key role. In the former, workers are
encouraged to adopt new practises through formal education or training. In
the latter, the goal of instruction is to pique pupils' interest. In any scenario,
kids benefit from the use of technology since it enhances their ability to
comprehend and remember material.

Educators' integration of technology into the classroom is often met with
success. Some may argue that, despite the many benefits of incorporating
technology into the classroom, not all of the repercussions are positive. However,



36 Education and Evaluation

if technology is introduced into the classroom as part of noticeable, testable
routines, the advantages quickly exceed the disadvantages. This is because of
the potential distraction posed by the endless supply of information and
entertainment accessible at any given time (Rabe-Hesketh, & Everitt, 2003).

Maintaining student interest

Participation and interaction are vital to the success of any educational
programme. Technology’s interactive nature keeps pupils interested, whether
they’re working alone or in groups.

% Encourages pupils to use a variety of learning strategies

It's important to remember that each youngster is unique in how they
acquire information and how quickly they retain it. With the use of modern
todls, educators may better meet the diverse requirements of their students.
The use of technology allows students to learn at their own speed.

% Life skill development for students

The increased use of digital resources has spawned a new form of literacy.
Every aspect of Microsoft Office and Google Driveis used on adaily basis by
professionalsinawiderange of disciplines, whether it’ sa budgeting spreadshest,
a presentation deck, or an attached filein an email. The more practise students
have developing these skills, the better off they will be in the long run.

% The Effect of New Technologies on L ear ning

Information and communication technology (ICT) in the classroom has
the potential to broaden student engagement and enhance teacher effectiveness.
AsTinio(2002) says, ICT play animportant roleinthe classroomby facilitating
dialogue and group work among students.:

Active learning

The development of information and communication technology (ICT)
has |ed to the digitization of examination processes, including data collection,
analysis, and reporting. Because they can choose the pace at which they learn
and how their knowledge can be applied to real-world problems, students are
more involved in their education when utilising ICT.

Creative Learning

Tocreate atangiblegood or reach a particular pedagogical goal, information
and communication technologies (ICT) encourage the manipulation of existing
information as well as the development of one's own knowledge.
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Integrative learning

As opposed to the more typical classroom setting, where focus is placed
on one specific area, an integrated approach to teaching and learning isfostered
through the use of ICT.

Evaluative learning

Interactive learning tools like computers and the internet put students at
the centre of the process and provide them with immediate feedback on their
progress. Rather than relying on memory and rote learning, students might
instead explore new avenues of learning supported by constructivist ideas of
education made possible by ICT ( Palloff, and Pratt, 2013).

Research Objectives and Methods

1. Toinstruct students how to effectively employ ICT in their daily
lives.

2. The goal is to use technology to foster more abstract thought and
origindity.

3. Thegoal is to provide students with a meaningful educational
technology experience.
To spread awareness about online learning materials.
For the purpose of introducing pupils to the world of IT.

6. Thegoal isto learn how to put technology to good use.

Various approaches

We discuss some of the most important new methods that educators have
developed in recent years, methods that every educator in the twenty-first
century should be familiar with.

% The Classroom Flipped.

% Project-based education.

% Team-Based Instruction.

% Gamification.

% Studying through doing problems

% Theorising by Design

% Educating with the Mind in mind

% New Directions in Online Education

% MachineLearning and Artificial Intelligence
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» Future Prospects in E-Learning

Artificial Intelligence and Machine Learning

The impact of Al and ML on eLearning is already being seen, and thisis
only expected to grow in the years to come. Learners may get individualised
suggestions for courses and content, as well as immediate responses and
help, through Al-powered tools. Algorithms deve oped through machinelearning
may also be used to help students fill in knowledge gaps and personalise their
educational experiences.

Virtual And Augmented Reality

The use of VR and AR technology is likewise poised to change the face of
online education. For the purpose of training, virtual reality and augmented
reality may be utilised to generatelifelike simulations and settings. Virtual reality
(VR) may be used by medical students to practise difficult surgical operations,
while augmented reality (AR) can be used by engineering students to visualise
and shape of 3D models.

Microlearning And M obile L earning

Microlearning and maobile learning are two elearning concepts that have
taken off in big ways. Both microlearning and mobile learning enable students
to access course materials from anywhere, at any time, utilising mobile devices
such as smartphones and tabl ets. These tendencies are expected to keep growing
inpopularity as students’ ability to focus decreases and their mobility increases.

Game-Based Learning and Gamification

The use of game theory, gamification and game-based learning aim to
make education more interesting and fun. Teachers may motivate students to
finish courses and reach their learning objectives by incorporating components
like points, badges, and leaderboards. To take this a step further, “ game-based
learning” usesreal video gamesastheinstructional medium. Particularly useful
for imparting abstract ideas and communication skill.

Social Learning And Collaboration

Ultimately, the importance of social learning and cooperationin eLearning
is rising rapidly. Teachers can facilitate knowledge sharing and peer-based
instruction by establishing virtual communities and group-based classrooms.
Soft skills, such as communication and leadership, can benefit greatly from
this method.
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Synchronous and asynchronous

There are two main types of e-learning: synchronous and asynchronous.
All of the participantsin asynchronous learning session engagein their activities
at the same time. Asynchronous learning, on the other hand, is done at the
learner’s own speed and allows for the sharing of ideas and informati on without
relying on the presence of other learners at the same time. The term
“synchronous learning” is used to describe the process of gaining knowledge
alongside another person(s) at the same time. Face-to-face communication,
live online tutoring and feedback, Skype calls, and online group work in chat
rooms or virtual classrooms are all great examples. Synchronised learning
encourages students to broaden their perspectives by forcing them to actively
listen to and learn from their classmates while they work together. Many
students find that their writing abilities and internet awareness flourish when
they engage in synchronous learning. Virtual operating rooms are being
considered for usein medical teaching at the graduate and postgraduate levels.
Students with health issues or who have childcare duties might benefit from
asynchronous learning. They can get their tasks donein a less stressful setting
and with more leeway in regards to when they get them done (Bang, Eunjin &
Luft, Julie, 2013).

Enhancing Online Events Through Technology

1. Flexibility

Webinar and conference attendees can benefit from eLearning’s
accessibility by participating from any location with an internet connection.
This allows people to participate in activities they otherwise wouldn't be able
to since they don't have to spend the time and money travelling to a physical
site.

2. Accessibility

Moreindividuals, including those with disabilities, will be able to take part
in and enjoy online events if they are equipped with closed captioning, screen
reader compatibility, and other forms of assistive technology.

3. Interactivity

The high level of involvement made possible by el earning platforms may
greatly enhance the quality of webinars and conferences. Real-time question
and answer sessions, polling, and group discussionsareall available to attendees.
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4. Record-Keeping

The content of online events may be readily captured and preserved so
that attendees can go back and revisit it at their convenience. Thisis especially
helpful for events that may have intricate or technical content.

5. Cost-Effectiveness

Since there is no need for participants to visit a physical location or pay
for the rental of a specific venue, elLearning has the potential to be a more
cost-effective alternative to more conventional in-person events.

Ease of access and improved content quality are two ways in which
el earning may improve the webinar and online conference experience for
attendees.

Value of the ISTE Standards for education

ISTE is most recognised for developing a set of guidelines for the use of
technology in the classroom, including input from educators at all levels. The
intent of these norms is to establish guidance for creating the best possible
technological learning environment for these people.

In terms of how technology should be used in the classroom, educators
and legidators have finally reached a consensus. Newly included in“ The ISTE
Standards for Students’ are a focus on creative innovation, the cultivation of
communication skills and collaborative work projects, critical thinking that
leads to problem-solving and decision-making, and the acquisition of 21st-
century digital citizenship skills. Thisisin addition to mastering the fundamentals
of PC operation (Ayebo, Abraham & Assuah, 2017).

The goal of the ISTE Standards is to help teachers improve their own
digital literacy and adopt teaching strategies that make the most of technology
in the classroom. Create outstanding classroom instructors and school
administration. Strengthen instructional strategies and institutional procedures.
Raise the bar of professionalism in order to raise the quality of education.
Create a strong bridge between academic institutions, business, and the general
public.

Bring Your Own Device Policy

The concept of ‘Bring Your Own Device' (BYOD) provides educators
and students with the opportunity to experiment with new forms of instruction
and learning as technology enters the classroom at an increasing rate. Finding
low-cost methods to integrate technology into courses is a constant worry for
educators. In this guide, we'll go through some of the tools and strategies
your school may use to begin its transition to a BY OD policy.
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Enabling pupils to bring their own mobile technological gadgets to school
isknown as*“ Bring Your Own Device’ (or “BYOD” for short). Those students
who have their own gadgets can use them in the classroom with the teacher’s
approval.

Enabling pupils to bring their own mobile technological gadgets to school
isknown as*“ Bring Your Own Device’ (or “BY OD” for short). Those students
who have their own gadgets can use them in the classroom with the teacher’s
approval (Ayebo, Abraham & Assuah, 2017).

Pros of BYOD Palicy

Proponents of “bring your own device” in the classroom believe it
encourages students to be more active learners. The use of modern
technological tools in the classroom has been shown to increase students
motivation and retention of knowledge. The financial benefits of a BY OD
policy are ancther magjor factor in favour of this initiative. It's not cheap to
upgrade your technology, especially when you consider that it'll probably be
obsolete in a few years (Anagun, Sengul , 2018).

Cons of BYOD palicy

Those who disagree with BY OD acknowledge its benefits but argue that
they are outweighed by its drawbacks. Many educators worry that allowing
students to bring electronic devices to class would lead to more student
distraction. However, pupils who are adept with technology will find ways to
bypass filters and access the banned content.

Conclusion

The current research adds student involvement with technology in the
classroom to the existing notion of student engagement. Because of its
widespread usage and ubiquitousinfluence, educational technol ogy engagement
is the focus of this article, which builds on and refines existing measures to
construct a new student engagement scale. Given the widespread use of these
two technologies in the classroom, it is important to compare and contrast
their effects on student motivation and performance. Finaly, there are many
promising new advancements on the horizon for eLearning. The future of
elearning is bright, with advancesin artificial intelligence (Al), virtual reality
(VR), microlearning (ML), gamification (gamification), social learning (SSL),
and cooperation (C). These tendencies will likely continue to increase in
popularity, shaping the future of education and training in an age of separated
learners and decreasing attention spans. Education benefits from technol ogy,
but it also comes with potential risks. Both educators and their students should
view this as a chance to help remove the barriers that have kept many from
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realising their full potential. Therefore, it isimportant for all nationsto upgrade
their educational systems to better accommodate the use of technology (Ayebo,
Abraham & Assuah, 2017).
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M easurement, Assessment and
Evaluation in Education

Jaya Mandal

Abstract

As preceptors come more familiar with data- driven instruction, they're
making opinions about what and how to educate grounded on information
gathered from their scholars. In other words, preceptors first find out what
their scholars know and do not know, and also determine how to bridge that
gap. Thishelps preceptorsto guide scholarsintheright direction so that the
pupil’s capacities can be canalized in theright direction. Measuring, assessing,
and assessing mean veritably different effects, and yet utmost of my scholars
were unfit to adequately explain the difference. During the process of gathering
information for effective planning and instruction, the terms dimension,
assessment, and evaluation are frequently used interchangeably. These words,
till, have significantly different meanings. Assessment and evaluation involve
all functions of education and not just testing, measuring and testing. It goes
beyond these effects and although it depends on dimension, the two terms
aren’t synonymous. In education, dimension and assessment is an important
tool to assesspupil progress. Inthiscontent, we will learn about the generalities
of dimension, assessment and evaluation in education, their meaning,
description, purpose, types of assessment in education etc. Although nearly
related, dimension, assessment and evaluation have different meanings and
delineations. We've epitomized in this composition, a brief description about
each of them.

Keywords. Measurement, Assessment, Evaluation, Education Scales, Types
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I ntroduction:

Quality of education has become very important in today’s competitive
environment. There is definitely a need to adapt to change in the educational
processes in order to improve. Educational measurement requires the
establishment of a strong feedback loop with evaluation being a continuous
process and not just left until the end of the program of study. Measurement
refers to the process by which the attributes or dimensions of some physical
object are determined. When used in the context of learning, it would refer to
applying a standard scale or measuring device to an object, series of objects,
events or conditions, according to practices accepted by those who are skilled
in the use of the device or scale. On the other hand, evaluation is a complex
and less understood term. Inherent inthe ideaof evaluationis‘ value'. It involves
engaging in some process that is designed to provide information that will help
us make a judgment about a given situation. Generally, any eval uation process
requires information about the situation in question.

The process of measurement is an essential component of the learning
system. Measurement has more administrative utility in education than
evaluation. An evaluation processis useful in modifying and improving learning
system and instructional procedure. The process of measurement is more
precise and objective in approach, when compared to eval uation. Measurement
is always done of a quality, attribute or variable of a thing or a person.
Psychologists and educationists are mainly concerned with variables and
attributes. The process of measurement converts the variables into variety
which is used for drawing inferences. For example, intelligence is quantified
in terms of 1Q and achievement variable is measured in terms of scores.

M easur ement

When used in relation to education, the word measurement is sel dom
distinguishable from other fields. To gauge the caliber or degree of a thing, a
talent, or knowledge is all that it signifies. We measure with everyday tools
from the physical world like tape measures, scales, and meters. These
measurement techniques are kept to a standard and provide accurate findings.
They accurately gather data for administrators and educators when used
properly. Educational measurement is the process of estimating students’
capabilitiesand capacitiesthrough the use of educational examsandtheanalysis
of data, such as scores from those assessments.

A crucia step In the research process is measurement. It alludes to the
procedure of allocating numbers to occasions, things, etc. in accordance with
predetermined rules. It always has something to do with particular attributes
or variables of an object. In education, measurement is more administratively
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useful than assessment. It is the method through which scientists classify or
guantify their findings. It offers the framework for evaluation.

“Measurement is the process of assigning signs to characterize the extent
of phenomena as precisely as possible’” — M. Brad Field.

“Measurement is defined as the assignment of a set of numbers to each
person or set of objects according to certain established rules. The set of
numbers depends on the nature of the property being measured and the type
of measuring instrument used” — Professor Richard. H. Leadman.

Explain different levels of measurement
The following four levels or scales are typical for measurements:

1. Nominal Scale or Classification Scale: Thisisthe most basic scale
of measurement and it entails classifying or categorizing things into
different groups or categories by using just numbers or symbols to
identify or label them. For instance, to improve class management, a
large class in a school might be divided into distinct categories as A,
B, C, or Red, Bluge, or Pink. Pleasetake note that these characters are
merely codes and do not represent dimensions.

2. Ordinal scales or ranking scales: These provide us with order, but
they do not indicate how much or how little two rankings differ from
oneancther. Thisorder cannot bealteredinany way. Asanillustration,
we categorize students into three groups: poor, average, and intelligent.
However, we are unsure of how dissimilar these three groups are.
Schools frequently use this scale to assign grades I, 1, and I1l.

3. Interval Scale: The interval scale incorporates the prior scale's
nominal and ordinal properties as well as an arbitrary zero point. In
other words, there is no real or absolute zero. We can divide the
scores on this scale into equal intervals, such as scores between 0
and 5, 5 and 10, 15, 20, 25, and 30, etc. Duetothe similar class sizes
(classes 0-5 have a size of 5, classes 5-10 have a size of 5, classes
15-20 have a size of 5, €tc.), it is also known as an equal interval
scale. In education and the social sciences, all sorts of measurement
are typically done by interval scales because this measure has no
absolute zero point and the current zero value is arbitrary. stats like
mean, standard deviation, and product moment correlation, t-test and
f-test can be used in interval scale.

4, Ratio scale: Thisis the greatest level of measurement and includes
an absolute or true zero point in addition to the characteristics of
nominal, ordinal, and interval scales. The ratio between any two scale
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points on this scale is independent of the measuring unit. Scales that
measure ratios include those for height, weight, kilogram, length, and
vision. The behavioral sciences employ it less frequently than the
physical sciences.

Assessment

Assessment is the process of gathering information on how well a student,
schoal, classroom, or academic system performed in relation to a given set of
standards, learning objectives, or curriculum. It includesinformation on student
performance that is both quantitative and qualitative. Assessment is one of the
main measurement methods in education. Tests, interviews, and behavior
observation are among methods used by teachers to gather information. To
ensurethevalidity and reliability of an assessment, it should be properly created
and carried out. In other words, an assessment ought to be reliable and measure
what it says it would measure (McMillan, 2004).

Accor ding to Brown (1990), the term * assessment” refersto a connected
series that is used to identify a complicated trait of a person or group of
people. Thisentails acquiring and analyzing data regarding the student’s level
of learning objective achievement. Additionally, assessments are used to pinpoint
the problems and strengths of certain students so that teachers can offer
individualized academic support, instructional programming, or social services.

Assessment can be defined as “a systematic approach to gathering
information that can be used to make inferences about characteristics of people
or things (AERA, et. al., 1999)". In the definition of evaluation, “a process of
gathering evidence and making judgments about the results” is used. It is
argued that measurement has a narrower definition than evaluation, but awider
definition than evaluation. The word “evaluation” originally meant “to sit by”
or “toassist thejudge,” whichillustrates that evaluationisa process of acquiring
data and tranglating them into an understandabl e form; judging can be done on
the basis of this assessment.

Four fundamental components make up the evaluation process: 1)
Tracking advancement over time.2) To spur students on to study. 3) Evaluation
of instructional strategies. 4) Student skill ranking in relation to full group
evaluation.

Assessment, which is sometimes divided into three categories—assessment
of learning, assessment for learning, and assessment as learning—is thought
of asa component of the teaching-learning process. Let’s go over each section
in depth to help you grasp this.
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Assessment of learning: It primarily focuses on students' performance
in comparison to specified goals and standards. Summative assessment is
another name for this. These tests are typically given by teachers to evaluate
or rank their pupils at the conclusion of a unit, term, or semester. used to
create learning pathways and future goals for students.

Assessment for learning: During the process of teaching and learning,
teacherspractice. Itsprimary goal istofacilitate students’ learning andimprove
education. It happens during the classroom teaching and learning process. It
is aso known as “formative assessment” and is more common and typically
unstructured.

Assessment as Learning: It generally focuses on how well students
performin relation to set objectives and benchmarks. Ancther word for thisis
summative evaluation. Typically, teachers use these assessments to rank or
grade their students at the end of a unit, term, or semester. utilized to develop
learning paths and long-term objectives for students (Agwagah, 1997).

Evaluation

It's critical to create valid and trustworthy tests that accurately quantify
educational data. To effectively use data for education, however, evaluation of
the obtained data is just as crucial.

Let's talk about evaluation, a notion that encompasses both measurement
andevaluation. Evaluationis"amethodical procedure of gathering and anayzing
data to ascertain whether goal s have been, or are being, achieved” (Gay, 1991).
Determination is then made as a result. Considering that “the purpose of
assessment is to make a judgment about the quality or value of something,”
Ebel and Frisbie (1991) statethat as a teacher, you should be aware of this. To
determine a student’s level of performance or achievement, assessments are
used. Performance, however, is the main emphasis of your assessment. A
performance’s caliber or level. Evaluation could be characterized as a process
of value judgment. It can also be used to describe the end result or product of
a procedure. The phrase “ measurement and evaluation are the means and
evaluation is the end” might be used.

Using the data gathered from assessments is the process of assessment in
education. The link between what was taught and what was intended for
learning i sassessed by teachersusing this data. They assessthe datato determine
what pupils know and understand, how quickly and far they have advanced,
and to compare their performanceto that of other students (Darling-Hammond,
2006).
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Characteristics of Evaluation

Every time you participate in an assessment process as a teacher, you
should make sure it meets the following criteria, which are frequently referred
to as “ elements of a good evaluation”.

Validity: A valid evaluation measures the behavior that is the subject of
the objective(s) under consideration, testing what is intended to be tested.

Reliability: The constancy with which a question, test, or examination
yields the same result under various but comparable circumstances is known
as reliability. A trustworthy evaluation process independent of the evaluator’s
personal traits.

Practicability: Evaluation procedures should be reasonable, workable,
and effective in terms of their price, duration, and simplicity of use.

Fair ness: All students must receive fair evaluations. Accurately portraying
the spectrum of desired behaviors as outlined by the course objectives will
enable this.

Usefulness: Evaluation need to be beneficial to all students. Learners must
be given access to evaluation feedback so they can demonstrate their existing
strengths and deficiencies.

Objectives of Educational Assessment

The following are the goals of educational evaluation, according to
Professor NM Downey.

Supplying data for grading, parent reporting, and student promotion.

% Assessing a single teaching strategy’s efficacy or determining the
relative merits of other approaches.

% Toinspire learners.
% Choose students.

% Assessing the entire educational setting and outlining ways to enhance
its many components.

% Collecting information for efficient educational and career advising.

Conclusion

Measurement and evaluation as veritable tools in driving the teaching-
learning process towards the attainment of educational goals have given
educators wider opportunities in improving students' performances and
achievements. The cumulative result of the teaching-learning process or
classroom activities is obtained through the instrumentality of measurement
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and evaluation. The paper concludes that without measurement and eval uation,
students’ progress, achievement, abilities, aptitudes, competences, skills and
efforts cannot be ascertained. Also, measurement and evaluation is not only
relevant to the teaching-learning process but also serves administrative,
guidance, research functions and other functions.
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Evaluation: A Comprehensive
Per spective

Dr. Jayashri Roy

Abstract

Evaluation is an essential component of every teaching and learning
program. Teaching and eval uation are not mutually exclusive. Indeed, teaching
and learning are not possible without assessment. Testing is only a method of
obtaining information about student behavior. The evaluation process is
continuous and continuous. It helps students improve judgment, academic
performance or achievement. Decisions should be made in all aspects of
educational activities, so some assessment of teaching and learning abilities
isimportant. Here are some ideas about assessment.

Keywords. Evaluation, students, performance, teaching and learning

I ntroduction

The process of evaluation happens in every aspect of life in one way or
another. It is possible to distinguish between good and bad only through
evaluation (Zimmerman, 2008 P.166-183). The evaluation process is very
important for the general progress of the society. Assessment is the only way
to determine a student’s academic performance (Clark, 2012 p. 205-249).
Therefore, goalsand evaluation are closdly related. Whenit comes to devel oping
human resources, skills, motivation and knowledge, education is seen as an
investment in people. Assessment contributes to curriculum development and
enhances its effectiveness. An essential component of any learning programis
assessment (Wiliam, 2011p.3-14). It enhances learning and instruction for
both teachers and students (Andrade, H., & Brookhart, 2020 p. 357-372).



Evaluation: A Comprehensive Per spective 51

Evaluation is a constant process that never ends. It raises the standard of
achievement and judgment among students. Since decisions are made in all
areas of education, some assessment of teaching and learning abilities is
necessary. (Baas, Castelijns, Vermeulen, Martens, & Segers, 2015 p. 33-46).
It hel ps predict future performancein specific activitiesand provides suggestions
for educational and professional choices. Evaluation is characterized as a
broader term than measurement. It gives value judgment of numerical value
(Clark, 2012 p. 205-249). It includes both tangible and intangible qualities. A
student’s overall personality development is evaluated as part of the
comprehensive evaluation. It assesses students' growth in both academic and
co-curricular domains.

Need and Importance of Evaluation

% Parents want to know how their children are doing academically sot
he only way to determine the progress of students is through
assessment (Crooks, 1988 p. 438-481).

% It helpsin development of skills and abilities, mativation, good study

habits, awareness of progress and timely feedback to students (Baas,

Castdijns, Vermeulen, Martens, & Segers, 2015 p. 33-46).

% It helps in selection of students for particular courses, various
professions and higher education (Wiliam, 2011p.3-14).

% A formative assessment helps in the selection and devel opment of
instructional strategies, protocols and techniques by educators (Baas,
Castdijns, Vermeulen, Martens, & Segers, 2015 p. 33-46).

% Assessment helpsin developing a better curriculum (Wiliam, 2011P.3-
14).

% Enhances the skills of teachers and teaching techniques.

% Evaluation is able to identify deficiencies in students and school
programs (Clark, 2012 p. 205-249).

% Through assessment it is possible to find out the potential skills and
abilities of the students (Crooks, 1988 p. 438-481).

% Assessment helps classify students into different privileged groups.

% Assistsin evaluating educators’ skills to provide relevant learning
experiences.

% Assessment helps in choosing a course of study and career (Baas,
Castdijns, Vermeulen, Martens, & Segers, 2015 p. 33-46).
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% Helps a student understand their learning rate and areas for
improvement.

% In addition to students, parents, teachers and administrators can all
benefit from the assessment process (Andrade, H., & Brookhart, 2020
p. 357-372).

Some key elements of Evaluation
% Systematic collection of evidence
% Its interpretation
% Judgement of value

Steps of Evaluation

% ldentifying and defining the clear objectives

Choosing what to assess or deciding on learning objectives is the first step
in the assessment process. For example, what skills should a student acquire
during a year of English study? When alearner learns his mother tongue, what

kind of understanding must be developed? Until teachers identify and describe
objectives, these questions will remain unanswered. (Clark, 2012 p. 205-249).

% ldentifying and defining specific goals

Learning is defined as the change in a desired direction of behavior. The
teacher’s first and foremost concern is what kind of learning outcomes can
be expected from a student once he or she goes through the teaching-learning
process. This specific goal will provide the direction of the teaching-learning
process (Zimmerman, 2008 P.166-183).Eval uation planning and implementation
should include determining eval uation feasibility, identifying stakeholders, and
setting short- and long-term goals.

% Choose the appropriate assessment method

Selecting the appropriate assessment techniqueis crucial. Just as a painter
chooses the perfect brush for each stroke, so we must choose the right
evaluation method.

% Appropriate educational programs should be planned

The teacher must plan the learning activities of the students in the fourth
step while considering the learning objectives.

% Assessment

The teacher observes and evaluates the behavior of his students through

tests in the fifth step. At this stage the evaluation process gains an additional
dimension (Baas, Castilians, Vermeulen, Martens, & Segers, 2015 p. 33-46).



Evaluation: A Comprehensive Per spective 53

Here, the teacher will test the knowledge and skills the students have
already acquired fromtheir Syllabusinthe classroom. Theteacher may arrange
practical tests, oral or written tests or both.

% Usesthe result as feedback

The last but not least, Important step in the evaluation process is using the
results as feedback. If after testing his students, the teacher finds that the
objectives have not been realized to a large extent so he will use the results to
revise the objectives and organize the learning activities (Crooks, 1988 p. 438-
481).
Education has degraded due to multiple reasons like

e Lack of proper infrastructure

»  Poor pedagogy skills

» Lack of trained teachers

» Using theoretical approaches in imparting knowledge

»  Poor assessment of the child's learning

» High competition among the schoals (Wiliam, 2011, p.3-14)

Types of Evaluation:

.'f

Placement
A Formative
Diagrostic

Formative
Summat e

Criterion-Referencad

-

Source: Baas, Castdlijns, Vermeulen, Martens, & Segers, 2015 p. 33-46;
Gielen, Dochy, Onghena, Struyven, & Smeets, 2011 p. 729-735)
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A. According to functions:
Placement Evaluation

A student’s entry behavior is evaluated in accordance with the Placement
Assessment Guidelines.

When admitting students to new courses of study, these evaluations are
useful (Gielen, Dochy, Onghena, Struyven, & Smeets, 2011, p. 729-735).

» test of intelligence
» Observational Methods
» Exam for Entrance (Wiliam, 2011, p.3-14)

Formative Evaluation

Throughout the classroom formative assessment is used to monitor student
learning progress. Its primary goal is to inform educators and students about
their achievements and shortcomings in the classroom (Andrade, H., &
Brookhart, 2020 p. 357-372).

A teacher can use formative assessment to regularly assess student
progress. The instructor can change the learning objectives if necessary (Baas,
Castdijns, Vermeulen, Martens, & Segers, 2015 p. 33-46, Clark, 2012 p. 205—
249).

Characteristics of Formative Evaluation

A crucial step in the learning process is formative evaluation.

+« Formative Evaluation empowers student learning.

< It identifies the difficulties faced by a weak learner (Andrade, H., &
Brookhart, 2020 p. 357-372)

¢ Results cannot be used for grading.

< It motivates students by letting students know how far they have
come.

« It informs about the progress of the students so this evaluation
motivates the students.

« It isa method of checking the effectiveness of evaluation. (Baas,
Castdijns, Vermeulen, Martens, & Segers, 2015 p. 33-46).

¢+ This evaluation does not take much time to complete.

¢ Feedback is considered a fundamental element of formative

assessment. (Black & Williams, 1998; Crookes, 1988; Hattie &
Timperley, 2007; Hattie, 2009).
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+« Thisis often an instructor-created test that teachers easily complete.
(Clark, 2012 p. 205-249).

« Thisis usually ateacher-made test (Clark, 2012 p. 205-249).
Such as

Monthly tests

Class tests

Periodical assessment

Teacher’s observation etc. (Wiliam, 2011p.3-14)

Disadvantages of Formative Evaluation

+«+ Time-consuming and resource-intensive

Formative assessment is a time- and resource-intensive process that can
be carried out on a daily, weekly, or monthly basis. This is because successful
implementation of the plan necessitates regular data collection, research,
reporting, and improvement.

» Expertsexperienced with assessments

Professionally qualified teachers who can analyze competency criteria
and develop appropriate measures to assess student progress are needed to
conduct formative assessment thoroughly. This type of education is currently
lacking (Wiliam, 2011p.3-14)

Diagnostic Evaluation

During instruction, it is very important to determine the areas of weakness
or difficulty of the students. This method tries to identify specific areas of
weakness of a student within a particular course and helps in remediation
(Crooks, 1988 p. 438-481)

B. According to Approaches:

Summative Evaluation

At the end of the course, a summative assessment is conducted to ascertain
how much knowledge the students have gained after completing the
predetermined objectives and syllabus. In fact, it is the assessment of students
performance at the end of a course. (Andrade, H., & Brookhart, 2020 p. 357-
372).

Summative assessment is a method of grading students (Crooks, 1988 p.
438-481). It helps determine whether the learning objectives have been met.
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Characteristics of Summative Assessment
» Itisterminal in nature because it comes at the end of a course.
» It cannot be based on teacher observation alone.
» The results may be used for placement or grading purposes.

% Summative assessment is used to assess student learning at the end
of a unit. (Baas, Castelijns, Vermeulen, Martens, & Segers, 2015
p. 33-46)

+» Assists students in developing a sense of personal responsibility

¢ It helps students connect what they learn in class to their real life and
knowledge growth (Gielen, Dochy, Onghena, Struyven, & Smeets,
2011 p. 729-735).

Types of Summative Assessments
¢+ Traditional school and university examination
¢ Final written test
+» Test Created by Teachers
¢ Standardised examination
¢+ Oral and Practical Examinations
% Research endeavours (Crooks, 1988 p. 438-481).

Disadvantages of Summative Evaluation

Summative assessment can cause anxiety in students. Anxiety, depression,
and other negative emotions can arise from the pressure to do well on these
assessments, and they can negatively impact students’ learning and well-being
(Dunn, Morgan, O’ Rellly & Parry, 2004, p. 22-45).

C. Depending on the reference's nature:

Criterion-Referenced Test and Norm-Referenced Test

The two main approaches to assessment are norm-referenced and
criterion-referenced (Dunn, Morgan, O’ Reilly & Parry, 2004, p. 22). Generally,
performance is evaluated using criterion-referenced testing. This type of test
assessesa student’ sability to behave in astandardized way. “ Criterion-referenced
test” was originally used by Glasser (1963) to refer to a performance continuum.
Criterion-referenced assessments are believed to be more reliable, valid and
transparent than norm-referenced assessments. Conventionally, norm-
referenced assessment refers to the traditional category-based assignment of
a number of measured characteristics (Baas, Castdijns, Vermeulen, Martens,
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& Segers, 2015 p. 33-46). As described by Crooks (1988, p. 438-481), it
shows the relationship between the measurement law and a group, a value, or
an overall performance.

Conclusion

Evaluation is predicated on learning objectives; it hel ps determine whether
those objectives are appropriate for a particular set of learners. Similarly,
assessment evidences the value of learning experiences in the classroom even
though it is predicated on them (Zimmerman, 2008 p.166-183). Assessment
provides consistent feedback and validates the entire teaching-learning process.
Assessment is heeded at every step of the teaching-learning process (Andrade,
H., & Brookhart, 2020, p. 357-372). It is essential to regularly assess the
intellectual, emotional and physical development of students throughout their
education and to conduct formative and diagnostic assessments to make prompt
decisionsabout various remedial or enrichment programs. In order to categorize,
grade, certify and promote students, summative assessment is needed (Dunn,
Morgan, O’ Reilly & Parry, 2004, p. 22-45). Assessments help instructors
judge and make decisions about a student’s academic career. (Crooks, 1988
p. 438-481).

To overcome these challenges and improve the quality of education the
following issues can be assessed:
« Theinfrastructure of the organization should be maintained properly
¢+ For a good result teachers need to improve their teaching skills.
¢ Teachers need to improve the quality of teachers

+«+ Teaching can be done better if classrooms are equipped with modern
teaching aids such as smart classrooms and digital course materials
(Andrade, H., & Brookhart, 2020 p. 357-372).

¢ Peer learning is vital at every level which is essential to improve the
quality of education (Clark, 2012 p. 205-249, Gielen, Dochy, Onghena,
Struyven, & Smeets, 2011 P. 729-735).
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The Impact of Utilising the Smart
Classroom Instructional Strategy on
Academic Achievement

Harun Al Rasid Mondal

Abstract

The present study examines and contrasts the academi ¢ outcomes of pupils
in asmart classroom setting with those in atraditional classroom setting. The
present investigation islimited to studentsenrolled in the ninth grade at Habra
High School. Sudents enrolled in flipped classes demonstrated superior
academic performance compared to their counterpartsin traditional settings.
Thereisasignificant gender gap in smart classroomswhen it comesto pupils
academic performance. In terms of academic achievement, female students
demonstrated superior performance compared to their male counterpartsin
the average classroom setting. The educational achievement of male students
in the technol ogically enhanced classroomexceedsthat of malelearnersinthe
traditional classroomsetting. A significant discrepancy in academic attainment
has been observed between male students in smart classrooms and those in
conventional classes, with the former cohort demonstrating superior levels of
achievement. Furthermore, it was discovered that.

Keywords. Smart classroominstructional strategy, Academic achievement,
Geography class
Introduction

Learner-centred environment plays aval uabl e positionin present education
system (Hannifin and Land, 1997). It is a challenge to create such type of
situation. Many professors and researchers advocate for the smart classroom
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approach, in which instructors schedule time for students to work together
on projects and use cutting-edge strategies for work done outside of class,
such as watching digital video lectures before a lecture. (Bergmann and Sams,
2012). The smart classroom instructional strategy isaform of blended learning
wherein students acquire knowledge of new content through online or offline
video lectures, typically viewed at home. Consequently, what was traditionally
assigned as homework is now completed during class time, allowing teachers
to provide individualised guidance and engage in interactive discussions with
students, rather than solely delivering lectures. This pedagogical approach is
alternatively referred to as the backwards classroom, clever classroom, or
reverse instruction. Smart classroom is joint venture of parents, students and
teachers. Teacher should have mastery over the flipped teaching methodology
and package. It is an innovative and exciting concept for teacher education.
Because of this, students are able to participate actively in class discussions
and other classroom activities. This prepares them for tasks requiring higher
levels of thought. K-12 classrooms are the birthplace of the smart classroom
instructional technique (Ash, 2012). Smart classroom researchersrecommended
that students treat taped lectures the same way they would treat assignments.
A flipped curriculum was proposed by Prober and Khan (2013) for the field of
medicine. They discovered that students preferred the SC model to the lecture
format. Smart classrooms, as proposed by McLaughlin et al. (2013), are
beneficial for students because they foster independence, growth, and
participation. They found it more interesting and enjoyable, which improved
their learning experience. They also saw an improvement in their schoolwork.
Missidine, Fountain, Summers, and Gosselin (2013) examined the educational
results of 589 students and found positive changes. In their research, Albert
and Beatty (2014) found that students' academic performance improved in
“Smart” classrooms. According to the research of Critz and Wright, students
are taking more initiative in their education. According to research by Pierce
and Fox (2012), 80% of pupils who used SC reported positive outcomes..
Students scored better in exams. Smart classroom model can deliver diversified
benefits, spanning from effective teaching to active learning and al so enhanced
cognitive learning outcomes of students (Aidinopoules and Sampson, 2017),
development of skills (Tanner and Scatt, 2015) as well as overall motivation
(Sahin, Cavlazoglu, and Zeytuncu, 2015). Smart classroom model received a
significant level of attention from both researchers and PR actioners, spanning
a range various subjects including Mathematics ( Katsa et al. 2016), Social
studies (Aidinopoules and Sampson, 2017)., Humanities (Grossman, Figueir,
and Mckinley, 2015). Majority of works has investigated the impact of Smart
classroom model on a specific set of dimensions i.e. overall mativation, self-
learning and cognitive learning outcomes. Hung (2015) studied that students
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showed improvement in reading comprehension in English and improved
significantly during the smart classroom. Research by Zappe et al. (2009) on
a flipped undergraduate engineering course found that students felt the material
had a favourable effect on their education. Results showed that students who
were taught utilising the smart classroom strategy had higher levels of success
than their standard classroom taught counterparts, according to research by
Lai and Hu rang (2016).

Statement Of the Problem

The impact of implementing smart classroom teaching strategies on
students’ academic progress.
Objectives

1. In order to examine the impact of the smart classroom instructional
technique on students' academic progress, a study was conducted.
Resear ch Questions

1. Isthere any significant difference in academic achievement scores of
students in smart classroom and traditional classroom?

2. Isthere any significant difference in academic achievement scores of
male and female students in traditional classroom?

3. Isthere any significant difference in academic achievement scores of
male and female students in smart classroom?

4. Isthere any significant difference in academic achievement scores of
male students in smart classroom and traditional classroom?

5. Isthere any significant difference in academic achievement scores of
female students in smart classroom and traditional classroom?

Delimitations Of the Study

The scope of this study is limited to kids attending schools in the city of
Habra only. The data was obtained exclusively from students enrolled in the
ninth-grade Geography class.

Sample:

64 students served as a sample of the study. In present study, purposive
sampling has been used for data collection. Data has been collected from
Habra High School, Habra, N 24 Parganas. These 64 pupils were randomly
assigned to either a control or an experimental group.. There were 32 students
in each group. These 32 students were further categorized into 16 male and
16 female students.
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Tools Used
Following tools were used for data collection:
1. Modules and video developed by the investigator
2. Academic achievement test developed by the investigator

Procedure

In present study, in traditional classroom method students were taught
through lecture cum discussion method. Smart classroom instructional method
composed of two phases.

1. FIRST PHASE: Students used offline you tube video and worksheets
supplied by teacher before coming to class. Self-study was done by
students. Thus they prepared their lesson themselves before coming
to class.

2. SECOND PHASE: In class, students engaged in “ high-order”
activities, including discussing complex topics, solving problems, etc.
Theteacher created apositivelearning environment and helped students
go quickly through their coursework.

3. Statistical Techniques Employed

Descriptive statistics was used to analyze the data. For testing significance
differences and effect on sample groups T-test for small sample was used.

Tablel

Academic Achievement Scores of Sudents in Smart Classroom M odel
(Scm) and Traditional Classroom Model of Teaching

M N SDor s SEp T
Smart classroom | 16.31 | 32 6.61
students
Traditional 14.00 | 32 19 0.52 4.29
classroom
students

It is observed from table 1 that T-ratio for difference in academic
achievement between students of SC and TC was found to be 4.29. Entering
table D with 62 df, we get entries 2.00 at 0.05 level of confidence and 2.66 at
.01 levedl. Since T value reaches at 4.29 level of confidence. There exists a
notable disparity in academic performance between kids in Smart classrooms
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and those in traditional classrooms. The mean value of scores of smart
classroom students is higher as compared to traditional classroom. One may
make the case that students in virtual classrooms outperform their face-to-
face peers on standardised tests.

Table?2

Academic Achievement Scores of Female and Male Sudents in
Traditional Classroom

M N SDors SEp T
Traditinal classroom | 14.88 | 16 2.12
female students
Traditional 1331 | 16 0.63 041 3.77
classoom male
students

Traditional classroom male students 13.31 16 0.63 It s
observed from the table 2 that the t-ratio for difference in academic stress
between female and male students of TC was found to be 14.88. Entering
table D with 30 df, we get entries 2.04 at the 0.05 level of confidence and 2.75
at the .01 level. Sincet value reaches at both levels of confidence. There exists
a notable disparity in the levels of academic stress experienced by male and
female students within a regular classroom setting. The average scores of
female students are comparatively higher than those of male pupils. It can be
argued that femal e studentstend to outperform mal e pupilsin terms of academic
achievement scores within the context of typical classroom settings.

Table3

Academic Achievement Scores of Female and Male Sudents in
Smart Classroom

M N SDors SEp T
Smart classroom | 18.44 16 141
female students 05 847
Smart classroom | 14.19 16 1.42
female students
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Table 3 shows that the t-ratio for the limited sample size for the gap in
academic performance between female and mal e SC studentswas 8.47. Entering
table D with 30 df, we get entries 2.04 at the 0.05 level of confidence and 2.75
at the .01 levd. Sincet value does not reach both level s of confidence. Therefore,
the gender gap in smart classroom pupils academic success is negligible.
Female students, on average, have a better grade point average than male
students. In the digital classroom, female pupils are able to outperform their
male counterparts.

Table 4

Comparison of Male Sudents Academic Performance in a
Traditional Classroom with a Smart Classroom

M N SDors SEp T
Smart classroom 14.88 16 2.12
male students 0.41 3.77
Traditional 13.31 16 0.63
classroom male
Sudents

Table 4 shows that the t-ratio for the small sample indicating the academic
success gap between male students in South Carolina was determined to be
3.77. We obtain entries 2.04 at the 0.05 level of confidence and 2.75 at the.01
level of confidence when we enter table D with 30 df. given that thet value is
at both confidence levels. Therefore, there is a notable distinction between
male students in Smart Classroom and Traditional Classroom academic
accomplishment. In comparison to male students in traditional classrooms,
the male smart classroom students' mean score is greater. It can be said that
male students in smart classrooms perform better academically than male
students in traditional classrooms.
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Tableb5

Academic Achievement Scores of Female Sudents in Smart
Classroom Model (Scm) And Traditional Classroom (Tc)

M N SDors SEp T
Smart classroom 18.44 16 2
female students 0.51 7.03
Traditional 14.88 16 212
classroom
female students

Table 5 shows that the sample size t-ratio for the gender gap in SC female
students’ academic performance is 0.89. Using 18 df, the values 2.10 and
2.88 areentered intotable D at the0.05 and.01 levels of confidence, respectively.
Since the t-value is below the two- and five-percent confidence thresholds.
Therefore, there is little to no difference between Smart classroom and
Traditional classroom pupils academic performance among female students.
Female students in the smart classroom, on average, had greater test scores
than their counterparts in the traditional classroom. Female students at South
Carolina universities are more successful academically than their counterparts
in more traditional educational settings.

Findings and Discussion of The Study

The academic performance of students in smart classrooms was shown
to be superior to that of students in traditional classrooms. This observation
aligns with the research conducted by Missidine, Fountain, Summers, and
Gossdlin (2013). In the conventional classroom, female pupils outperformed
their male counterparts in terms of academic achievement. When compared
to their male peers, female pupils demonstrated greater academic
accomplishment in the smart classroom. Male students in the smart classroom
outperformed male pupils in the traditional classroom in terms of academic
performance. Femal e studentsin the smart classroom outperformed their regular
classroom counterparts in terms of academic performance.

Implications

Although the study has been conducted on a small sample, it is giving
some kind of trend with respect to Smart classroom instructional strategy viz.
academic achievement. Findings of the present study suggest that in the Indian
context, Smart classroom work better than traditional classroom. Academic
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achievement was higher among female pupils than male students. There was
higher academic achievement scores in female students than male students in
the traditional classroom set up. But in Smart classroom model, academic
achievement was enhanced in femal e students in comparison to male students.
It could be inferred that Smart classroom works better in comparison to male
students. For improved outcomes, this approach can be repeated with various
samples, circumstances, variables, and practises..
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Constructing and Sandardizing
Achievement Tests. A
Comprehensive Guide

Debashis Barman &Dr. Sanjib Kumar Roy

Abstract

Achievement tests serve as vital tools for assessing student knowledge
and skills within specific subject areas. This abstract provides an overview of
the key stepsinvolved in the construction and standardization of achievement
tests. Beginning with the design and blueprinting phase, the process involves
meticulous item development, cognitive level specification, item review, and
pretesting. Item analysis further refines the test, with attention to difficulty
and discrimination indices. Following these steps, the standardized test is
administered to a representative sample for score analysis, reliability assessment,
and validity evaluation. Norming proceduresyield standard scoresthat facilitate
scoreinterpretation. This comprehensive guide under scoresthe importance of
content validity, construct validity, and criterion validity in establishing a
test’s validity claims. The iterative nature of test revision ensures continual
improvement of the assessment tool. In conclusion, the construction and
standardi zation of achieverment tests demand a systemati ¢ approach, combining
expertise in assessment methodologies and subject matter knowledge. This
process culminates inthe creation of areliable and valid assessment instrument
that accurately measures student achievement.

Keywords. Achievement tests, Assessment, Sandardization, Validity,
Reliability, Item analysis.
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I ntroduction

Achievement tests play a crucial role in educational assessment by
measuring a student’s knowledge, skills, and abilities in a particular subject
area. The process of constructing and standardizing achievement tests requires
meticulous planning, rigorous methodology, and a deep understanding of the
subject matter. This chapter provides a comprehensive guide to the step-by-
step process of constructing and standardizing achievement tests. Achievement
tests have become integral components of educational assessment systems,
providing valuable insights into students' grasp of subject matter, cognitive
skills, and educational progress. These tests serve as powerful tools for
educators, policymakers, and researchers, aiding in the evaluation of curriculum
effectiveness, instructional strategies, and overall student achievement. To
ensure the accuracy, fairness, and validity of these assessments, the process
of constructing and standardizing achievement tests demands meticul ous
planning, careful execution, and adherence to established psychometric
principles (Hash, 1969).

Purpose and Significance

The primary purpose of achievement tests is to measure the knowledge
and skills that students have acquired within a specific subject area or
curriculum. Unlike aptitudetests, which gauge anindividual’ s potential tolearn,
achievement tests focus on what has already been learned. Their results provide
insights into the effectiveness of teaching methods, curriculum design, and
educational policies. Achievement tests are widely employed at various levels
of education, including primary, secondary, and tertiary education, as well as
professional certification and licensure examinations.

Challenges and Considerations

Constructing and standardizing achievement tests presents several
challenges that must be carefully addressed. Item devel opment requires careful
consideration of item quality, clarity, and alignment with learning objectives.
The cognitive level specification ensuresthat the test comprehensively assesses
various levels of cognitive complexity, from basic recall to higher-order
thinking. Balancing content coverage and cognitive levels requires strategic
planning to create a comprehensive test blueprint.

Another critical considerationistheavoi dance of biasand cultural sensitivity
in test items. The test should be accessible and fair to all students, regardiess
of their cultural or socio-economic background. Ensuring that the test content
is reflective of the diversity within the student population enhances the test’s
validity and fairness (Hamilton, Stecher, & Klein, 2002).



Constructing and Sandar dizing Achievement Tests: A Comprehensive... 71

Organization of the Chapter

This chapter aims to provide a comprehensive guide to the process of
constructing and standardizing achievement tests. The subsequent sections
delve into each step of the process, €lucidating the methodologies, principles,
and best practices involved:

1. Test Design and Blueprint

The foundation of a successful achievement test lies in the careful design
of its blueprint. This blueprint outlines the content areas, the number of
guestions per content area, and the cognitive levels being assessed. A well-
structured blueprint ensures that the test adequately covers the curriculum
and assesses the desired skills.

®,

+« Determine Objectives. Define the purpose of the test, the subject
area, and the specific learning objectives or content standards that the
test will assess.

« Create aBlueprint: Design atest blueprint that outlines the content
areas to be covered, the number of items per content area, and the
cognitive levels to be assessed (e.g., recall, application, analysis)
(Rudner, Conoley, & Plake, 1989).

2. Item Development

Item development involves creating the individual questions or items that
comprise the test. These items should be clear, concise, and aigned with the
learning objectives. There are various types of items, including multiple-choice,
true-false, short-answer, and essay questions. ltemwriters must adhere toguidelines
to maintain item quality, avoid biases, and ensure appropriate difficulty levels.

R

<+ Write Clear Items: Craft test items that are clear, concise, and
aligned with the learning objectives. Ensurethat eachitemhasasingle
correct answer and is free from bias or ambiguity.

+ Use Different Item Types. Develop a variety of item types (e.g.,
multiple-choice, true-false, short answer, essay) that reflect the
intended cognitive levels and assess different skills (Elwick, 2021).

3. Cognitive Level Specification

Each item on the achievement test should target a specific cognitive level.
Bloom's Taxonomy provides a framework for categorizing cognitive levels,
ranging from simple recall of information to higher-order thinking skills such
as analysis and synthesis. A balanced distribution of items across different
cognitive levels ensures a comprehensive assessment (Rudner, Conoley, &
Plake, 1989).
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« Mapping Learning Objectives. Start by identifying the specific
learning objectives you want to assess. These objectives should be
clear and aligned with the curriculum.

% Matching with Bloom’s L evels: Determine the appropriate cognitive
level for eachlearning objective. For instance, if the objective involvesrecalling
facts, it aligns with the knowledge level. If it requires analysing information, it
aligns with the analysis level.

« Creating Test Items: Craft test items that correspond to the chosen
cognitive levels. Ensure that each item challenges students to
demonstrate the intended thinking skills.

4. |tem Review and Revision

Prior tofinalizing the test, a thorough review of itemsis essential. Experts
in the subject matter and assessment methodologies should review the items
for accuracy, clarity, and alignment with the content and cognitive levels.
Feedback from the review process informs necessary revisions.

« Expert Review: Have subject matter experts review test items for
accuracy, clarity, and alignment with the learning objectives and
cognitive levels.

+ Revise as Needed: Incorporate feedback from the review process to
reviseand refinetest itemsfor improved quality and relevance (Elwick,
2021).

5. Pretesting

Conducting a pre-test involves administering the test to a small sample of
the target population. Pretesting helps identify potential issues with items,
such as ambiguous wording or unexpected difficulty levels. Analysis of pre-
test data allows for item refinement and the calculation of item statistics.

< Administer Pre-test: Administer thetest to a small sample of students
who are similar to the target population. Collect data on item
performance, time taken, and student feedback.

« Analyse Pre-test Data: Analyse pre-test data to identify problematic
items, confusing wording, or unexpected difficulty levels.

6. Item Analysis

Item analysis involves statistical evaluation of each item’s performance
based on data from the actual test administration. Common item statistics
include difficulty index (proportion of students who answered correctly),
discrimination index (item's ability to distinguish between high and low
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achievers), and item-total correlation. Items with poor statistics may be revised
or removed (Rudner, Conoley, & Plake, 1989).

®,

+« Calculate Difficulty Index: Calculate the proportion of students who
answered each item correctly (difficulty index) toidentify overly easy or difficult
items.

+« Compute Discrimination Index: Analyze how well each item
discriminates between high and low achievers by comparing item

performance with total test scores.

7. Test Assembly

With refined items, the test is assembled according to the predetermined
blueprint. The order of items, the balance between content areas and cognitive
levels, and the overall length of the test are carefully considered during this
stage. The process of test assembly,

®,

«+ Blueprint Adherence: Ensure that the test assembly aligns precisely
with the test blueprint. This involves distributing items according to
content areas and cognitive levels.

« Item Selection: Review all the developed items and select those that
best represent the intended content and cognitive levels. Ensure that
each item contributes meaningfully to the assessment.

« CognitiveLevel Balance: Strivefor an equitabledistribution of items
across different cognitive levels. This ensures that the test measures
arange of thinking skills and avoids skewing towards specific abilities
(Rudner, Conoley, & Plake, 1989)..

+« Item Ordering: Organizetheitemslogically and coherently. Typically,
tests start with easier items and progress to more challenging ones.
However, this order can vary based on the test’s purpose and design
( Elwick, 2021).

8. Standardization Sample Selection

The standardi zation sample consists of arepresentative group of individuals
who will take the test for the purpose of establishing norms. This sample
should reflect the demographic characteristics of the target population. A larger
and more diverse sample ensures more robust and generalizable results. The
process of standardization sample selection,

R

«» Define Target Population: Clearly identify the population for which
thetest isintended (e.g., students of a particular gradelevel or subject).
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« Sample Size: Determine an appropriate sample size that provides
statistical validity without being excessively large or burdensome to
administer.

¢ Random Sampling: Use random sampling techniques to ensure that
each individual in the target population has an equal chance of being
selected for the sample.

« Demographic Representation: Strive to include a diverse group of
participants that reflects the demographic characteristics of the target
population, including factors such as gender, ethnicity, socioeconomic
status, and geographic location.

« Informed Consent: Obtain informed consent from participants or
their guardians if the sample includes minors ( Elwick, 2021).

9. Test Administration

Test administrationisacritical phasethat ensuresthereliability and validity
of an achievement test. By adhering to standardized procedures, educators
and assessment professionals guarantee consistent test-taking conditions and
contribute to the overall quality of the assessment. A well-administered test
provides accurate and meaningful datathat can be used for subsequent analyses
and score interpretation (Saraf, 1968).

10. Score Analysis

Score analysis involves examining the performance of the standardization
sample on the test. This includes calculating descriptive statistics such as
mean, median, and standard deviation. These statistics provide insights into
the overall performance of the group and aid in score interpretation.

11. Reliability Analysis

Reliability is afundamental aspect of the quality of an achievement test. It
refers to the extent to which the test consistently measures the same construct
over multiple administrations or under varying conditions. In other words, a
reliable test should produce consistent results for the same group of examinees.
There are several methods for assessing the reliability of an achievement test,
each offering insights into the stability and consistency of the test scores
(Rudner, Conoley, & Plake, 1989).

Reliability analysis assesses the cons stency and stability of an achievement
test’s scores. It's crucial to ensure that the test provides dependable and
accurate results. There are different methods to measure reliability ( Elwick,
2021).
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s Test-Retest Reliability: Administer the same test to the same group
twice. A high correlation between scores indicates good reliability.

< Split-Half Reliability: Divide the test into two halves and compare
scores. A strong correlation suggests internal consistency.

®,

« Cronbach’s Alpha: Measures internal consistency by assessing how
closely items are related. A higher value implies better reliability.

Inter-Rater Reliability: Ensures consistent scoring for constructed-
response items. Kappa coefficient or intraclass correlation are used.

Reliability coefficients range from O to 1. Higher values indicate better
reliability. However, an acceptable level depends on the context and purpose
of thetest. Highreliability iscrucial for test validity and enhancesthe credibility
of the scores. It's a key factor in making accurate inferences about student
performance ( Elwick, 2021).

12. Validity Assessment

Validity refers to the extent to which the test measures what it is intended
tomeasure. Varioustypes of validity evidence, such ascontent validity, criterion
validity, and construct validity, are collected to support thetest’s validity claims.
This step ensures that the test accurately reflects the underlying construct.

« Content Validity: Ensure that the test content adequately covers the
intended learning objectives and cognitive levels.

+« Criterion Validity: Correlate test scores with external criteria (e.g.,
other established tests or measures) to determine the test’s ability to
predict real-world performance.

« Construct Validity: Analyse the relationship between test scores and
related constructs to establish the test’s validity.

13. Norming and Standard Score Creation

Norming involves establishing the normative reference group and creating
standard scores. Standard scores, such as percentile ranks, z-scores, and
stanines, allow for meaningful scoreinterpretation by comparing anindividual’s
performance to the reference group.

14. Test Revision

Based on the findings from reliability, validity, and norming analyses, the
test may undergo further revision to improve its psychometric properties.
This iterative process ensures that the test is fair, accurate, and reliable for its
intended purpose (Creswell, 2012).
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Conclusion

The construction and standardization of achievement tests are intricate
processes aimed at creating reliable and valid assessment tools. These steps,
including test design, item development, analysis, and standard score creation,
ensure a comprehensive and fair evaluation of students' knowledge and skills.
By following these procedures, educators and assessment experts contribute
to accurate measurements, informed decision-making, and educational growth.
Continuous evaluation and refinement of tests are essential for adapting to
changing educational needs and maintaining assessment quality. Overall,
constructing and standardizing achievement tests supports equitable and
meaningful education outcomes.
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Abstract

The development of a well-constructed and standardized achievement test
isameticulous and essential process in the realm of educational assessment.
Achievement tests serve as powerful tools to measure the knowledge, skills,
and competencies that individuals have acquired in specific subject areas or
domains. These tests play a pivotal role in evaluating the effectiveness of
educational programs, guiding instructional decisions, and providing valuable
insights into the learning progress of individuals This abstract outlines the
systematic steps involved in creating a valid, reliable, and fair achievement
test. Beginning with the definition of the test’s purpose and content domain,
the process proceeds through item generation, review, and selection, followed
by pilot testing and subsequent item analysis. The test is then refined,
administered to a representative sample, and its reliability and validity are
assessed. Norms and standard scores are established through standardization,
culminatingin the production of informative scorereports. Thisabstract provides
a concise overview of the comprehensive process that ensures the quality and
effectiveness of achievement tests, ultimately contributing to informed
educational decisionsand improved |earning outcomes.

Keywords. Achievement test, Sandardization, Reliability, Validity and
Norms.
I ntroduction

One instrument that we, as educators, use to evaluate a student’s level of
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knowledge or proficiency in agiven subject isan achievement test. It is usually
given to assess the effectiveness of the instruction and the degree of learning
that has occurred after a period of instruction.

An assessment tool known as an achievement test is used to gauge a
person’'s level of knowledge, proficiency, or aptitude in a given subject.
Achievement tests can be used in many different contexts, including employee
training programs, schools, and certification programs. They can be used to
evaluate a student’s academic performance, job-related skills, or competency
inaparticular field.

Meaning of Achievement Test

Achievement is defined as one's proficiency, accomplishments, and level
of learning. It has a direct bearing on how students develop and grow in
learning environments. An achievement test eval uates knowledge or skills that
have been developed. Standardized tests are the most popular kind of
achievement tests. They are designed to assess the abilities and knowledge
that students have acquired at a particular gradeleve, typically through organized
instruction like classroom instruction or training. It is a crucial instrument for
evaluating schools and plays a magjor role in tracking students' academic and
instructional advancement. Exams ought to provide a precise representation
of the knowledge and abilities of students in the field or subject matter being
assessed. Precise achievement data are crucial for both program evaluation
and curriculum and instruction planning.

Objectives

To Identify and explain reasons for performing tests. Understand testing
terminology to communicate clearly with students and colleagues.

To Evaluate atest’s validity and reliability. Select appropriate tests.

To Administer test protocols properly and safely.

Functions of Test

« It offers a foundation for advancement to the subsequent grade.

¢ to determine each student’s current standing in a variety of academic
areas.

» |t facilitates the decision of where to place the students in a given
section.

L)

X3

%

to inspire the pupils prior to starting a new task.

tobeaware of how well astudent isdoing bothin clinical andtheoretical
settings.

X3

%
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+» toreveal students’ problems so the teacher can assist them in solving
them.
Characteristics of a Good Test

« It can betried out and selected on the basis of its difficulty level and
discriminating power.

+« Directly related to the educational objectives.

¢ It should possess description of measure behavior in redlistic and
practical terms.

Contains a sufficient number of test items for each measured behavior;
concerned with important and useful matter; comprehensive, brief, precise
and clear.

¢ It should be divided into different knowledge and skills according to
behavior to be measured.

« Standardized the items and made instructions clear so that different
users can utilize it.

¢ Rules and norms have to be devel oped so that various age groups can
use at various levels. It provides equivalent and comparable forms
of the test.

A test manual has to be prepared, which can act as a guide for
administering and scoring.
Pur pose of Achievement Test
+« Diagnose strength and weaknesses
+ Assign Grades
% Achieve Certification or Promotion
¢ Advanced Placement/College Credit Exams
¢+ Curriculum Evaluation
+« Accountability
¢ Informational Purposes
¢+ Congtruction of an Achievement Test

Achievement Test
Major steps involved in the construction of achievement test
1. Planning of test
2. Preparation of a design for the test
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3. Preparation of the blue print

4. Writing of items

5. Preparation of the scoring key and marking scheme
6. Preparation of question-wise analysis

1. Planning of Test

1.1 Instructional Objectives of the Test

The first and the most important step in planning a test is to identify the
instructional objectives. Each subject has a different set of instructional
objectives. In the subjects of Science, Social Sciences, and Mathematics the
major objectives are categorised as knowledge, understanding, application and
skill, while in Languages the major objectives are categorised as knowledge,
comprehension and expression. Knowledge objective is considered to be the
lowest level of learning whereas understanding, application of knowledge in
sciences or behavioural sciences are considered higher levels of learning.

Determine the maximum time and maximum marks

2. Preparation of a design for the test
Important factors to be considered in design for the test are:
2.1 Weightage to objective
2.2 Weightage to content
2.3 Weightage to form of questions
2.4 Weightage to difficulty level.

2.1 Weightage to Objectives

This indicates what objectives are to be tested and what weightage to be
given to each objectives.
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S. N. Objectives Marks Percentage

1 Knowledge 3 12

2 Understanding 2 8

3 Application 6 24

4 Analysis 8 32

5 Synthesis 4 16

6 Evaluation 2 8
Total 25 16

2.2 Weightage to Content

Thisindicates the various aspects of the content to be tested and weightage
to be given to these different aspects.
2.3 Weightage to form of questions

This indicates the form to be included in the test and the weightage to be
given for each form of Question.

S.N. Content Marks Percentage
1 Subtopic 1 15 60
2 Subtopic 2 10 40
Total 25 100

2.4 Weightage to Difficulty Leve
Thisindicatesthetotal mark and weightage to be givento different questions.
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S.N. Form of Number of Marks Percentage
Questions Questions
Objective Type 14 7 28
Short Answer 7 14 56
Type
Long Answer 1 4 16
Type
Total 22 25 100
S.N. Form of Number of Marks Percentage
Quegtions Questions
Objective Type 14 7 28
Short Answer 7 14 56
Type
Long Answer 1 4 16
Type
Totd 22 25 100
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3. Preparation of the Blueprint

Blueprint isathree dimensional chart giving the placement of the objectives,
content and form of questions .
4. Writing of Items

The paper setter follows the blue print when writing items. When drafting
the items, the degree of difficulty must be taken into account. It should also
verify that all of the questions can be addressed in the time given. It's best to
list the questions according to increasing levels of difficulty.

5. Preparation of the Blueprint

Objectives | Knowledge Undergtanding | Application Analysis Yynthess Evaluation Total

Fomof [0 |SA |E|O [$A |E|O |SA [E [O]A |E [O|SA |E |O [ |E
Questions

Content

Subtopic1 |24 12 24 120 42 2 2 15
Sibtopic2 |12 12 2 42 2 10
TodMaks {3 [0 [0]2 |0 |O[0 [0 |0 |04 (4 (O (4 (00 ]2 |0 |®
GrandTad | 3 2 6 8 4 2

Note: O-Objective Type. SA-Short Answer Type. E-Essay Type

6. Preparation of the scoring key and marking scheme

In the case of objective type items where the answers are in the form of
some letters or other symbols a scoring key is prepared.
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Scoring Key
Question No. Answer Marks
1 A 1/2
2 C 1/2
3 B 1/2
4 A 1/2
5 D 1/2

In the case of short answer and essay type questions, the marking scheme
is prepared.

In preparing marking scheme the examiner has to list out the value points

to be credited and fix up the mark to be given to each value point.

Marking Scheme

The “Marking Scheme” preparation is the final step. The marking system
aids in avoiding inconsistent decision-making. The possible answers to the
test items are organized in the marking scheme. The different response value
points are graded, and the marks that are permitted for each value point are
noted. The marking scheme guarantees impartiality in assessment and removes
score discrepancies that might arise from the peculiarities of the assessor.
Naturally, the scoring key—which is prepared with regard to objective-type
guestions—is included in the marking scheme. Let’s go over this in more
detail. Apart from the quality of the question paper, reliability of assessment, to
a great extent, depends on the degree of consistency of scores assigned to the
students by different examiners or by the same examiner on two different
occasions. Thus, variation can occur because of any one of two different
reasons.

1) As aresult of the same examiner’s inconsistent application of standards
when evaluating various answer scripts.

ii) Asaresult of various examiners applying various standards of judgment.

iii) An examiner is considered consistent in their marking if they
consistently assign the same grade or marks to an answer script after exposing
it to them multiple times. Because of this, it could be claimed that the eval uation
they completed was more accurate and consistent than that of the other
examiner, whose case had a larger variance in the marks awarded.
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Highlights of a good marking scheme

1) Itisathree column statement showing serial number of the questions,
their expected outline answers and the marks allotted to each val ue point under
them.

2) Inrespect of long answer or essay type questions, the expected outline
answers should:

i) be complete and cover all possible or major areas as demanded by the
guestions

ii) clearly indicate each expected point or the parts under the outlined
major areasiii) provide direction as to whether all points will count towards a
complete or correct answer or a set of points will be adequate enough for full
credit (All this should be clearly reflected), and

iv) indicate marks for each expected point. Marks so distributed over
expected points or their sets should be equal to the total marks assigned for a
guestion.

3) In respect of short answer questions, a complete answer may be
provided with its break-ups where ever necessary along with the break-up of
marks.

4) Out of the total marks assigned for a question, cach point so explained
may be assigned marks according to their significance in the answer.

5) In some situations, apart from the content, other qualities of answer
may also matter significantly, particularly inlong answer or essay type questions.
These could be logical approach, coherence, lucidity of expression, the style
of presentation etc. Some marks may also be set apart for such overall quality
of answer which cannot be usually covered in cnumeration of the content
points.

6) The scheme of marking needs to be comprehensive enough not to
leave any point unexpected and thus should provide clear guidelines in respect
of the break-up of marks over different points or parts of the answer.

7) If a question entails some other points beyond one's expectation, a
provision may also be made to take them into account and suitably reward
them.

6. Question-wise Analysis

Question-wise analysis is the final and sixth step. This kind of exercise
aids in the paper setter’s assurance that the question paper is balanced. During
the analysis of questions. The study examines every query using a range of
criteria from the blueprint.
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Pilot the test

Itisbest to pilot thetest onasmall sample of people who are representative
of the target population before distributing it to the entire population.

This will assist in determining whether there are any issues with the test
items, like imprecise directions or confusing questions. The test items are
improved and thetest’ soverall qudity israisedwith the help of the pilot’ sfeedback.

Administer the test

Once we have constructed and piloted the test, it is ready for administration
to the target population. It's essential to ensure that the testing environment is
conducive to concentration and focus.

It is important to provide clear instructions to ensure that participants
understand what we actualy expect from them.

Test security

Maintain the security and confidentiality of the test to prevent cheating or
other forms of test compromise. This might involve using secure testing
environments, monitoring test takers during the testing process, or implementing
other security measures

Check the validity and reliability

Verify the test’s validity and reliability. While reliability refers to the
consistency of test results over time or across different test takers, validity
refers to the degree to which the test measures what it is intended to measure.
Validity and reliability are crucial factors to take into account to guarantee the
test’soverall quality and utility.

Conclusion

It's time to score the test once we are able to administer it. Either a
manual process or automated scoring systems can be used. For scoring to be
impartial and consistent, the scoring key needs to be created in advance. To
ascertain the degree to which the test objectives were fulfilled and the general
efficacy of the instruction, an analysis of the scores is necessary.
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Norm Referenced Test and Criterion
Referenced Test

Bikshyatsib Sardar

Abstract

The concept of testing sudents knowledge and skillsis pivotal in various
domains, ranging fromeducation to professional devel opment. Thisbook chapter
delvesinto a detailed exploration of the two primary testing paradigms, norm-
referenced and criterion-referenced testing. With a comprehensive analysis of
their meanings, definitions, distinguishing characterigtics, illustrative examples,
utility, advantages, and limitations, this chapter provides a holistic understanding
of the role these methodol ogies play in evaluating students performance. The
chapter commencesby clarifying the foundational conceptsof norm-referenced
and criterion-referenced testing. To enable a thorough comprehension, the
distinctive characteristicsof bothtesting paradigmsare meticuloudy elucidated.
Real-world examples drawn from educati onal contextsare presented toillustrate
the practical applications of these methodologies. The chapter delvesinto the
varied uses of each approach, highlighting howa norm-referenced teting aid in
comparative benchmarking and criterion-referenced testing informsthe mastery
of targeted skills. Moreover, the advantages and limitations inherent in norm-
referenced and criterion-referenced testing are critically examined. In essence,
thisbook chapter providesan insightful journey into therealms of norm-referenced
and criterion-referenced testing. By revealing their meanings, characteristics,
illugrative examples, applications, advantages, and limitations, the chapter
equips readers with a comprehensive toolkit for informed decision-making in
designing effective evaluation strategies. This understanding not only enriches
evaluation practices but also contributes to the enhancement of learning
experiencesacross diverse domains.

Keywords. Testing Paradigm, Norm-Referenced Tegt, Criterion-Referenced
Test and Evaluation.
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I ntroduction

Educational assessment plays a pivotal role in evaluating student learning
and guiding instructional strategies. Among the various assessment approaches,
two distinct but essential approaches stand out: Norm Referenced Test (NRT)
and Criterion Referenced Test (CRT). These approaches, often referred to as
the typology of the nature of reference, hold the key to understanding how we
measure and eval uate student performancein educational contexts. While there
are certain similarities between NRT and CRT, their fundamental differences
lie in the construction and interpretation of test scores. This paper attempts to
explore the unique characteristics and applications of these assessment
methods, offering educators, researchers, and assessment professionals’
valuable insights into their use within the realm of education.

Norm Referenced Test (NRT)

Norm-Referenced Tests are made to rank each student according to their
performance in comparison to a larger group of fellow learners. These tests
measures sample skills and knowledge from diverse sources, including
textbooks, syllabi, and expert curriculum judgements. The test items are
intentionally varied in difficulty to distinguish between low and high achievers.
NRT (Norm-Referenced Test) resultsaretypically expressed aseither apercentile
rank or a score equivalent to a specific grade level. These results are assessed
by comparing an individual’s performance to the performance of a larger
group of test-takers. The primary purpose of NRT is to understand each
student’s achievement level within a specific class or group. To interpret a
student’s position in the class, the teacher considers the overall performance
of the entire class in the subject being assessed, which is known as the norm
or norm group. Some of the definitions of NRT are:

“ A norm-referenced test is designed with the specific intention of providing
an assessment of an individual’s performance that can be understood within
thecontext of their rel ative position among recogni zed peer groups.” — Adapted
from N.R. Gronlund (2007)

“A NRT is employed to measure a student’s progress in attaining specific
learning goals and to compare their level of achievement to that of both their
peers and established norm groups.” — Adapted from Bormuth (1970)

Examples of NRT

Biki student of Class—I1X has secured 78 out of 80 marks in Mathematics
of 1st summative test. His individual score says nothing about his position in
class in Mathematics. Thus, the teacher will compare his performance with
class Mean and SD. Then the teacher will calculate percentile rank of Biki i.e.
4" position in Mathematics. Let us examine other examples of NRT below:
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% Biki stood 3 position in the Class-X.
++ Roki scorein Sciences is above average.
¢+ Suru secured 2" position in NEET examination.

If you examine each of the above examples, the scores secured by the
learners have not been reflected. But, their performance in the examination
has been interpreted in terms of a norm group which may be a class, school,
locality, a state or a nation.

Main Characteristics of a Norm-Referenced Testing
< It is administered after deliberate instruction by the teacher.

» Its main objective is to measure students' achievement curricular
subjects.

% Itis prepared for particular grade.

% It is presented in the form of a percentile rank, a normalized standard
score, a linear standard score or a grade equivalent score.

It classifies achievement of the students below average, average and
above average for a given class or grade.

Use of Norm Referenced Test

% To select the best of the learners in a group.

% To identify relative performance of a particular learner in a group.

% NRT scores can be employed for certifying or grading students.

% Itcanalsobeusedfor guiding students’ placement into higher education
programs and facilitating their entry into diverse career fields.

Limitation of Norm-Reference Test

« Norm referenced tests promote unhealthy competition among learners
as they try to excel each other. Further, these tests adversely affect
the self-concept of low scoring learners.

L)

>

)

L)

« Test items which are answered correctly by most learners are not
included in these tests because of their inadequate contribution to
response variation.

Criterion Referenced Test

CRT is meant to measure the achievement of an examinee in any subject
with reference to some fixed criterion/domain rather than the performance of
other examinee. A Criterion-Referenced Test (CRT) assesses a student’s
performance based on specific standards or criteria, rather than comparing
them to their peers, as is the case with Norm-Referenced Tests. In CRT,
students’ performance is measured against a predetermined benchmark known
as the criterion. This approach allows us to evaluate an individual examinee's
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performance independently, without reference to others. The primary goal is
to determine whether each student has successfully acquired particular skills
or grasped specific concepts outlinedin the curriculum. These skillsaretypically
identified and defined by teachers and curriculum experts. In CRTs, the test
items are designed to be of comparable difficulty for the targeted skills. Each
student’s performance is compared against a set standard of acceptable
achievement, making it unnecessary to consider how other examinees have
fared. This ensures that the focus remains on individual mastery of the
prescribed skills and concepts. N.E. Gronlund (2007) defines CRT as “ A test
isintentionally created to yield a performance measure th