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Okay so in the last class we have discussing about that item analysis, discriminative index,

facilitation value and that effectiveness of the distractors.
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Formulae for Item Analysis

. Facility value for an objective item, FV = R/N, where R and N are
the numbers who scored right and total numbers respectively.

. Facility Value for 27 per cent upper and lower groups FV = (Ru +
RI) / 2n. Desirable range of FV is from 0.2 to 0.85 for objective
items.

. Facility Value for a non-objective question, FV = >M / 2n.Mm).
Where >M is the sum of marks obtained by both groups and Mm
are the maximum marks for the question.

. Discrimination Index for an objective item, DI = (Ru — Rl) / n.
Where Ru and Rl are the numbers responding right from the 27
per cent upper and lower groups of n respondents respectively.
For a total of N candidates,n =0.27 N.

So in nutshell the facilitation value of an objective item is nothing but a facilitation value FV is
nothing but a R by N, that means that in facilitation value if the each and each questions is
getting single marks, then it is total marks R divided by N. So RN at the number whose whose

score right and total number of respectively.

So suppose | have taken a test facilitation value is how easy is the test, so number of correct
answer given by the upper group + number of correct answer divided by given by the lower
group divided by the total number, okay and we have explained it in simple manner by giving an
example. And I will share with this ppt there is a some example is already done, so you can go

through it and check your things that whether it is correct or not and you can go through it.



Next is that if you see a facilitation value for that non-objective test item like that if the question
papers question carries a different marks like that some question carry 5 marks, some question
carry 10 marks, some question carry 20 marks like that way then also facilitation value is the
total marks obtained by the upper group + total mark obtained by the lower group divided by the

total question marks of that whole question set, okay.

That means that suppose there is a 10 questions and each question is 5 marks, then total marks is
10 into 5 50 marks questions, okay. And into multiply by the total group size, okay so this is
where formula is given. Similarly, discriminative index the correct answer given by the upper
group minus correct answer given by the lower group divided by the N, N is the group size,

okay.

Now this this desirable range where discriminative index is 0.3 to 0.65 for the objective test item
and facilitation value you know that you get the facilitation value. So if the facilitation value had
value 0, what is the meaning? Facilitation value 0 means nobody of that nobody can answer that
question. So total marks obtained by the upper group 0, total marks obtained by the lower group

0 divided by the group size is 0.

So that means if a test item has a facilitation value 0 that indicate this test item is not suitable for
taking the test because either this item may be taken from taken from such a way that it is out of
the syllabus of the learner or it may be not achievable but it cannot be done within this

examination systems, so that is the indication. So facilitation value 0 does not have any meaning.

Now if | doing a non-reference summative evaluation suppose | taking a JEE examination, if a
test item has fascination value 1 that means everybody can give the answer of the test item, no
use of use that test item as a non-reference examination. That does not indicate that who is the
good student who is the bad student. So facilitation value 0 to 1 it can vary, now if it is O test
item is not worthy, if it is 1 then also test item is even if it is closed to 1 also not worthy.

So it is a when you design a question paper based on your test, that suppose | want to design a
question paper for semester examination, then it is criteria based test. That means | have already

defined my outcome of the course and | already told the students you have to achieve that



outcome | have to only test whether you achieve the outcome or not, how do I do it? | design a

question paper based on the criteria which is defined by my course outcome.

If a student give that correct answer, then he (achie) achieve the outcome, if he does not then he
not achieved the outcome, okay.
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5. Desirable range of DI is from 0.3 to 0.65 for objective items.
6. Discrimination Index for a non-objective question
DI=(ZMu-2Ml)/n.Mm

Where > Mu are X M| the sum of marks obtained by the
candidates from the upper and lower groups of n each
respectively.

7. Effectiveness of a distraction in a multiple choice item,

Ed=(nl—-nu)/n

Where nl and nu are the numbers choosing it from the lower and
upper groups respectively. Negative and zero values of Ed imply
bad distractors. Values approaching unity refer to good
distractors.

Similarly effectiveness of the distraction, very important very important because many people
are designing the multiple choice question paper and if you see let us | can give you the example,
suppose you in kids nursery level there is Olympiad exam or some other exam suppose you give
a question like that a three digit number multiply by the three digit number, your objective is that
student should know how to multiply a three digit number by a three digit number.

Now if you design a question paper like that 225 last digit is 5 and again the last digit is 5 of
another the number. So the multiplication number also have a last digit 5, now out of four choice
if you only one choice which is out last digit is 5, so the student without doing the three digit

multiplication they can give the answer.

So actually objective was | want to test whether they are able to multiply three digit number by a
three digit number is not tested. So effectiveness of the other distractors are not relevant, okay.

So that means effectiveness of the distractor are very important and | you know that how to



calculate the effectiveness of the distractors. And also the distractors are the valid misconception

of that question paper.

So it should not be like that arbitrary distractor does not help you to test the students whether
they have attain the skill or they does not attain the skill, okay. Now I therefore the another part
which is called guessing, in multiple choice question paper | can either design the question paper
for the negative marking that means | am discouraging the guessing, negative marking means |
am discouraging the guessing, | told the student if you do not know the answer do not answer it

without guessing.

But suppose in any many cases we should allow guessing, okay. So based on the requirement
whether you can allow guessing or you may not allow guessing. If you allow the guessing, then
how do you correct that guessing factors? There may be there may be some guess is done so you

can get the correct number by the guessing.
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GUESSING - Is it a problem?
* No: if everyone guesses equally.
* Encourage to guess, give explicit direction
* Informed guessing is how we operate

¢ In very special situation use the correction formula:

Score =Right — n = no of alternatives

Wrong
n-1

Ex: Total items = 40, n=4, Wrong=6
Score=34-6/3 =32
Assumption

If a student guesses some answers , then for every 3 answers he guesses
wrongly, he is likely to guess one answer correctly. So, we may conclude
that for six wrong answers resulting from guess work ,two right answers
are also the result of guess work.




So there is a simple solution for correction of the guessing | described and this is one way, you
can do other way also. So my method is that what | am saying that that suppose | take a test for
40 marks question 40 test item and 40 marks. A student got 34 marks, | want to correct the
guessing factor. Maybe student does not guess by in general | assuming student guess it, so if he
got 34 marks then what would be the correct marks which is without guessing?

Okay. Now | have a four choice each test item has four choice A, B, C, D, okay so if I guess if |
say my correct answer are randomly distributed over the 40 questions means | should not design
a question paper where all the A are correct answer. | should not design a question paper where
all the B are correct answer, where the correct answer are randomly distributed over that 40
question paper, 40 guestion so some question have A correct answer, some B, some C, some D,

okay.

Now if a student got 34 that means, he has done mistake on 6 test item out of 40. So if he done
mistake on 6 test item, what is the meaning? That if | if | have a four choice, out of three wrong
choice | can get a correct choice. Out of three wrong choice that is a possibility that | can get get
a correct choice if | tick by guessing, okay.

So if there is a six wrong answer, that means every three wrong answer every three wrong there
is a possibility that student get one correct answer. So actual marks will be 34 minus 2 because 2



6 is wrong answer, so 2 is the guessing factor 2 marks is get by the guess, okay. So 32 marks is

the correct marks without guessing, okay. So what is the general formula?

Right answer the score is nothing but the right minus wrong answer right answer minus wrong
answer, okay wrong answer so score | got so 40 so 40 is the total marks. He write 34 sorry total

marks minus wrong answer is the score of the student, okay.

So if | say what is the how much marks he is wrong? Wrong means how many marks he has

done mistake.

(Refer Slide Time: 9:51)

So that means total marks minus total marks he got means right answer is equal to the total mark
the number he may be wrong. So if | say without guessing what should be the his number? So
score will be right answer right score whatever he get minus wrong score how many number he

get by wrong number divided by the number of choice minus 1.

So if say 40 is my total score, so he get 34, he got 34 now how many wrong? 6 marks is wrong
divided by how many choice? 4 minus 1 is equal to 34 minus 6 by 3 is equal to 34 minus 2 is
equal to 32. So right score minus wrong score divided by choice minus 1 number of choice
minus 1, okay. That is the guessing factor, okay.



So if a 40 marks question paper is designed, if somebody get 34 that means he is supposed to
actually get 32. You may allow guessing, you may not allow guessing that depends on your

choice but if you allow guessing you can correct the guessing factor, okay.
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EVALUATION — Can we trust the Grades?
Answer: YES if VALID & RELIABLE

VALIDITY: Are the inferences drawn from the scores

- appropriate?

- meaningful?

- useful?

« Test validation is the process of gathering evidence to support
such inferences.

« Validity is the degree to which evidences collected in one or more
ways supports the inferences.

» The inferences and not the test itself are validated by the
evidences.

Next one is that, yes now | know the item analysis but yes item analysis only valid | can do item
analysis if | do suppose take the examination today and then | done the item analysis of this this
examination. So when | design the next question paper, if that such kind of item analysis is done

for thousands of questions, then probably design a question paper will be very easy to me.

Because if | tagged each and every item analysis after item analysis is tagged the score, every
question paper there facilitation value, there discriminative index and effectiveness even multiple
choice effectiveness distractor all are stored in my question bank. Now if | want to design a
question paper let us it should be discriminative should be | require a test item whose
discriminative should be for like this to this, | can pick up I require a test item whose facilitation

value is like this and this, | can pick up, okay.

But when you doing a summative assessment for the semester examination, the criteria based
examination there is nothing do with that facilitation value and discriminative index because |
want my in my class all student should get 100 by 100 because if all are attain that skill. So my
question paper is only for testing whether they are achieved the intended outcome or not.



Thumb rule is that do not provide a test item which is already discussed in the class. If you
provide a test item which is already discuss in the class, then it is not that skill, it is nothing but a
remembering level. Suppose you taught a design of something and you give the same design in
the examination system, actually you are testing the memory of the students, not whether the

students is able to design that things or not.

So do not provide a set of question paper whose all test items will be new but using the same
concept. So that means | should not provide a test item for testing the competence of the two
student which I have already solved. Because if | already solved the same test item, then the
student will be just remember and deliver like that if you see history question paper of our higher
secondary level kind of the this time the shahenshah has come, next time so Babar will come,

everybody know the next time | have to write the Babar.

So everybody just mug up Babar has come in the examination center and examination hall and
give that. So it is not you should test the concept of the student, okay. Then I go to the evaluation

validity, suppose | design an evaluation is this evaluation is valid?

That means that can we trust the grade? valid evaluation validity means that suppose | provide a
X grade to a student, can | trust that his skill is equivalent to x grade or if | take today a test more
or less we will get the x grade, that is the validity. So validity means once | assign a grade to the

student | evaluate the students, is my evaluation is valid?

If | say this is correct, this is the skill set of the students and yes the students acquire that skill set
that is important, the validity of the skill set. So how do you design the validity? How do you test
the validity? Suppose like that that half the inference drawn from the appropriate, meaningful,
useful. Suppose I taught in the class AC machine design some kind of AC machine design given

specification, this complexity of AC machine design | taught.

Now in question paper | solved a problem in the class and I give the same paper in the test. So a
student get x grade, are he validate his the test is validate? nowhere. The next time if | test with a
another set of design, he may not be able to answer. So my test is not validate, | am not saying
that (())(16:03) exam of that is another process. | am saying the student is honestly giving the
exam but my question paper is such that my test is fail to validity.



So it should be appropriate, meaningful, useful. That means suppose | taught a mathematics
subject differential calculus and I taught the solving of differential equation of second order in
the class. Now | design a question paper to solve the third order differential equation, none of the
student can give the answer, so my test validity is not there. Similarly this is not appropriate, now
suppose for a BE engineer | taught a subject which is supposed to be analysis, synthesis,
application and evaluation level and my whole question paper is write a short note, define this,

explain this, draw the figure, then what is the validity of this test?

Student may got the x but he does not know the application of the subject, he does not have the
skill in higher cognitive level application, evaluation, synthesis and analysis level which is
desired for a BE engineer. So that means if | design a question paper which is only the
knowledge and comprehension level and | taught that this course is meant for that BE engineer
course which made the NBA guideline whole things is wasted.

Because the student who has got the ex marks he only know the definition and derivation. So
write a short note in a engineering question paper is not a valid choice, okay. So validity will be
not there, so your question must be appropriate, meaningful, | will describe meaningful later on
also. You should not design the question paper such that it is not no meaning of that question, it
should be meaningful means it should indicate the criteria outcome of your course then it should

be useful.

| should not taught the definition entropy only in case of BE engineer. If | ask in summative
evaluation what is the definition of entropy? That is not that BE engineer examination, that may
be ITI or like that. So it has to be useful for that group of students, so useful should be there. So
validity can be inferred from the different inference if you say content does the sample test item

adequately represent the content domain.
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Types of Evidences Relevant Questions

1. Content — Related - Does the sample test items
adequately represent the
content domain?

Ex. Adequate samples? Not too
easy / difficult?

- Adaptive Testing such as
CAE/GRE takes care of both.

2. Criteria — Related - Predict related future

performance? (predictive)
Ex. GRE/SAT
- Estimate current performance?

Ex. Matches certified level of
competency.

3. Construct — Related - Relates to psychological
characteristics
EX. reasoning ability, creativity

There is another scenario is there, if you see many university or many colleges or many
institution has their system that out of 8, answer any five. If | remember in math exam of higher
secondary examination system there is a syllabus syllabus permutation combination then there is
a call Taylor series expansion all are there in the syllabus, but beginning their teacher said
without touching the permutation combination and Taylor series it is possible to get the 100

marks.

Why? Because question paper is designed out of 8 you have to answer any 5. So that means if 8
represent the 100 percent coverage of the syllabus, so 5 represent 5 by 8 percent coverage of the
syllabus. That means almost 30 percent of the syllabus I do not know. Still I score 100 marks.
That means the validity of the question paper is gone. Then if you say okay your pass mark is 35
percent. So 70 percent syllabus 35 percent | know, that means eventually | know only 21 percent

of the syllabus roughly and I passed the exam, what is the validity of that test?

Now (())(20:01) because I do not know anything about the subject but | pass the examination. So
the examination (())(20:08) does not set the validity. So the does the sample test item adequately
represent the content domain? That means yes | can give any 5 you can answer any 5 out of 8 no
problem. But any 5 you choose, you have to cover 100 percent of the syllabus. T hat means |
have to design the question paper such a way that any 5 student can choose you have to cover
that 100 percent of the syllabus or 100 percent of the criteria.



That means this is criteria related. It should not be just take a test it should be criteria related, |
want to test these criteria so this test item. | want to test this criteria, this test item. So it should
be criteria based. Like that if | say my course objective is apply, design, evaluate, synthesis and |
design a question paper describe this, define this, explain this, write a short note, so none of the

criteria of my course is match with this examination system.

So that means the validity of that examination is gone. Then construct related to the that is
characteristics physiological characteristics of that is there. Reasoning ability, creativity they
should have applied their knowledge, not that remember and deliver. | should make a question
paper they should think and apply so conceptualization of engineering problem in case of Btech

engineer.

So they should think my question paper should apply a test item which they have to think, apply
their knowledge to solve that problem. Prove fx equal to fy, | said it is little bit of a kind of a not
validate test fx equal to proof that this equal to this, there may be the derivation is available in

the book and he remember and deliver it. What is the meaning of that test item? Nothing.

I am not testing his skill. So instead of doing that | should apply I should I should design a test
item which they have to think and which can they have to eager or they have to acquire that
higher cognitive level skills instead of just remembering knowledge, this knowledge is not

wisdom remembering knowledge, okay. So this is the validity of the test paper.

Then reliability. Again suppose today | take a test a student get 100 marks. If | design a
equivalent question paper and | take the test one month after, are the student get the not the 100
marks even if 80 marks. If it is not, then what is the reliability of the test? If it is skill, suppose |
acquire that skill, skill cannot be forgettable. So if | today | take a test, tomorrow | take a test pre

test post test whatever | take it should be reliable over the test.

So if I design the question paper only test the skill, then it will be reliable test, okay.
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A solid inverted cone floating in an 8ft3 cubical tank
filled to a depth of 1 ft with a height of 20cm and a
diameter of 25cm has a 10in3 copper block on it. The
cone is 15cm deep. At a certain time the block which
has specific gravity of 8.92 is carefully removed and
dropped in the tank. What does the cone, which has a

specific gravity of 0.75, do? Note that 1 in = 2.54cm.

Then there is another point, suppose this question. This question taken from a some book or
some internet example suppose this is the questions, if you write your question like that way and
student is totally confused, what has to be done? So purpose of the evaluation system is to find
out whether student attain that skill or not. Purpose of the evaluation system is not to confuse the

student.

As a teacher | am very much clear | want to test this skill set so my test item should clearly
mention that skill set, testing of that skill set. It is not that | give a very long questions and see
what does the cone do? What is the meaning? Nothing. Suppose | want to know whether the
students is know how to calculate the density, how to calculate the volume, how to calculate that
kind of things.

But if you say that if | give this test item | cannot figure out whether they know this, whether

they know this | know this or know this.
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A solid cone of base diameter 25.0 cm, and specific gravity of
0.750, floats point downward in a liquid of unknown density. A
copper block with a volume of 164 cm3 and a specific gravity of
8.92 rests on the base of the cone. The cone is immersed to a
depth of 15.0 cm. The tank is a cube 2.00 ft on each side. The
liquid level is half the height of the tank. At a certain time the
copper block is lifted off the cone and gently immersed in the
tank.

a) Calculate the masses of the cone and of the copper block.
Recall that Vcone=xr2h/3, where r and h are the base radius
and height, respectively.

[Marks: 20]

b) Use Archimedes’ Principle to determine the density of the liquid
(g/cm3).
[Marks: 30]

c) Assume the solution to Part b) for the liquid density is 2.700
g/ema3. (It might not be.) Calculate the vertical distance (cm)
from the liquid surface to the base of the cone after the block
is immersed in the liquid.

[Marks: 30]

d) Assume the solution to partc) is 6.00cm. (It might not be).
Calculate the vertical distance (cm) from the bottom of the
tank to the base of the cone after the block is immersed in the
liquid. If you have no time to work out the numbers, outline a
solution procedure.

[Marks: 20]

So instead of giving this, if | design the question like that way and make the question like this
way calculate this principle to determine this, identify this then | know what exactly | want from
the student. And my problem statement should very clear what has to be do. | should not | may
not be provide this block diagram | may provide this text, student has to draw this block diagram

and answer one by one question.

So every test item is indicated one type of skill. Later on you can do that suppose there is a

multiple step of a problem, now suppose a student does not have that skill but next skill student



has. So if you he cannot do this problem this problem is linked to this problem so the value of

answer of the problem 1 will be used in the answer of the problem 2.

And the student does not know the answer of the 1, then my test item should be designed such
that okay if your answer if your assume that answer of the first question is within this range, do
the next item. So | can specifically I can identify which skill student does not have. So purpose
of the evaluation system is to test whether student has the skill or not, not to confuse the student

and not to provide the marks to the student.

If you design a question paper write this, define this, square this, write a short note on this,
useless that does not mean to the skill for engineering education. So when you design a question
paper for BE engineer it should design that your course objective as per the (())(26:43) to the
course. So that has to be tested, that is the test item design and test item analysis and evaluation

and assessment.

Maybe suppose you are doing a that doing a evaluation for a seminar for a project what is doing?
That, okay seminar somebody giving a seminar, somebody is sitting there and giving a marks.
Student does not know which area teacher are marking him, which area he has a less confidence,
which area he has a right confidence.

So before you take the presentation, you define the rubrics. Okay your presentation style will be
this marks, your slide content flow will be this mark, this will be this mark so criteria you define
and give it to the student before you take an assessment, then take the assessment and provide the
marks and give the feedback to the students that you does not have this skill this skill this skill,
now this skill you required to improve, so specifically you have to mention which skill he is

required to improve.

So evaluation is not only purpose for just providing a marks, it has to tell the students yes you
give the exam but your this skill and this skill is not present, so he will be acquire that skill. Now
whether he acquire or not it is student responsibility, learner responsibility learner will done. But
any evaluation criteria must be well defined, criteria for evaluation project evaluation you have
to define the criteria okay you have to do this this marks, you have to do this this marks, you
have to do this this marks, total this marks.



So I can when | take the evaluation | can tick that this marks this skill does not, this skill has, this
skill has, so I can provide the marks so instead of seeing the face of the students and | use most
of the lab exam we take that given a report and we ask the student to give a viva and ask a
question and see the face of the student you put a marks. That does not evaluate the student,

again give a marks but it does not evaluate the student.

Student does not know anything if you see most of the time lab report are same from year after
year. And if you ask them they does not know anything what is the problem? Problem is that as
per the (())(29:09) course or NBA guidelines student has to know how to design the experiment,
how to interpret the data, how to analyze the data, how to collect the data all skill I have to test

all and individual skill and provide the marks.

Then | can say yes my course design is fulfill the evaluation system. So | design a course like
that | have a syllabus huge tough syllabus is available but nothing is taught, what is the use of the
syllabus? Nothing. So syllabus does not improve the quality of the student, so | can say | have
designed the skill, defined the skill and my examination system is only okay define this, describe

this, draw this, derive this, finish then I am not testing the skill.

So examination system is not valid, examination system is not reliable, test items are not valid
they are not reliable, they are not criteria based all kind of things are there, okay. So that is was

about the assessment and evaluation technique, okay thank you.



