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Preface

Conducted in May 2014, the "Bihar Elementary School Study" (BESS) was a joint effort of ASER
Centre/Pratham, SCERT (Bihar Government) and UNICEF. The study was designed to collect
information on learning outcomes of students studying in primary schools (Std 2, 4 and 6) in all 38
dustricts of the state. This study focussed on basic and fundamental learning as well as on grade level
learning achievements. Also the entive process had a major capacity building component built-in so
that the evidence generaled could polentially help the education system to plan how students' learning
could improve.

The "BESS May 2014 Technical Report" is an additional report to the BESS May 2014 report. The
"Technical Report" describes the methodologies along with other features, which enable a robust and
quality data collection process to be put in place. The purpose of writing this report is to find out
whether the general findings based on students results can be validated along with the findings of the
psychometric report which checks the student performance in accordance with the tool reliability
validity and difficulty. To ensure whether that the tools utilized for the assessment are reliable and
valid, a technical psychometric report has been constructed. This has been done for the Std 6
assessment.

The technical report covers several issues. Questions like the following have been dealt with: what was
the overall quality of the tool and how have each of the items functioned with the Bihar student sample.
The report looks at information both at test and item level, and provides an opportunity to understand
question items that students of all ability levels find to be difficult. In the report, there are clear
graphical presentations to depict the status of student ability and tool difficulty levels in comparison to
each other.

This kind of detailed and pin pointed feedback about the status of all items for the lools with reference lo
the ability of the students is valuable to as it gives detailed information not only about the learning level
of the students, bul also about where are they lagging behind and recommendations on the next steps.
Both statistical as well as qualitative analysis methods have been employed to develop this report.

Dr. Rukmini Baneriji

Director
ASER Centre, New Delhi
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Introduction

Psychometrics

Psychometrics is the field of study concerned with the theory and technique of psychological
measurement. One part of the field is concerned with the objective measurement of skills and
knowledge, abilities, attitudes, personality traits, and educational achievement. Another part of the
field is concerned with statistical research bearing on measurement theory (e.g., item response theory;
Classical test theory etc). The latter part of conducting statistical analysis on the item response data has
a major focus on four aspects — whether the assessment was reliable, whether the assessment was
valid, what are the results or how have the responses been and the effect of the assessment tool on the
respondentsi.e. whether it was easy or difficult for the respondents to answer.

The information generated by this analysis is divided in two portions — test level and item level. Item
here refers to the questions or sub questions each one of which has acted as a stimulus to which there
has been some kind of response.



Assessment Analysis

This assessment would be analyzed by employing both Classical test theory and Item response theory.
Test level and item level functions will be analyzed qualitatively as well as quantitatively.

Test analysis

Classical test theory is a body of related psychometric theory that predicts outcomes of psychological
testing such as the difficulty of items or the ability of test-takers. Generally speaking, the aim of
Classical test theory is to understand and improve the reliability of psychological tests. The basic of CTT
is that any observed score X on a test is True score + error in measurement. Reliability and Validity are
test level functionsin any assessment.

Item analysis

Item analysis is usually done utilizing the Item response theories. There are many kinds of IRT theories
as 1, 2, 3 parametric model, Rasch model etc. Each of these models aim towards a common end i.e.
checking the performance of item. Each item is analyzed in terms of its difficulty, discrimination and
reliability with internal consistency clause.

Reliability of the assessment

In very simple terms, it means that the reliable test items generate similar results without much
significant difference of the mean scores every time it is administered on the same population without
any intervention made on the learning levels. Tests that have been designed for the same purpose with
the same kind of items of same difficulty will also generate similar results. There are various methods
to check reliability of an assessment. Usually values above 0.70 are considered to be of good reliability
or validity values in educational assessment. It is often seen that reliability and validity of assessments
go hand in hand, either both high or both low. There are certain statistical methods which are a
measures of both reliability as well as validity.

Parallel forms correlation for reliability and validity

If simple correlation is found between Set A and Set B, these are two Parallel forms made out of the
same assessment or test frame. At the same time different people are attempting these two forms that
are similar or parallel to each other. Hence it is expected that the results would be similar if the forms
are same and people attempting it have similar age and Std based competencies. The correlation
between two forms made out of the same frame also is a measure of validity called convergent validity.
This depicts that the items in both the assessments have been made out of the same and pre-defined
frame which defines the construct. The tests are similar and convergent to each other and they are
measuring what they intend to measure.

Split Half correlation

- If the whole set of A is divided into two halves and then we find its correlation it is called split half
method to find reliability. Split half can be done by simply dividing the paper into two halves or




selecting even odd items to have a uniform distribution of item difficulty and marks weightage. The
average correlation is found using spearman brown formula and cronbach's alpha. Same method is
done with set B as well. It basically tells whether the items are consistent with each other and within the
defined frame of construct. People attempting these items will perform similarly even if the test items
are more orlessin number.

Internal consistency based reliability and validity

If we club the total data for set A or total data of set B attempted by different groups of people, we then
calculate Point Biserial or internal consistency check. This is a measure of reliability per item and also
validity of the construct. It is also often referred to as item total correlation. It basically tells whether
performance of one item is consistent with performance of the rest of the items. Are all the items
consistent with each other within the defined frame of the construct?

Inter item correlation based reliability and validity

Inter item correlation is also a measure for internal consistency. It is a method to correlate within each
set of test, all the items with each other to see whether any one of them is negatively correlated to the
other one. Atest definitely has a particular frame in which there are types of items which will not always
be highly correlated with each other due to certain differences in them but still it is preferred that they
must be atleast positively correlated with each other so that performance on one can predict the
overall performance on the rest of the items. Inter item correlation is also a measure of both reliability
(internal consistency) and validity.

Validity of the assessment

Validity of a test is whether the test is fulfilling its purpose for which it was made. Is the test measuring
the construct appropriately or not, how it looks on face, is the content and difficulty level appropriate,
has the construct been mapped against suitable curriculum or framework? It is checked by qualitative
analysis. Is the test made appropriately according to the table of specification? Is there a Blooms
taxonomy match in terms of cognitive levels and their spread item difficulty and its spread across
paper? Qualitative analysis is done by subject matter experts who provide normative guidelines (age
and Std appropriateness, language, intent etc). Statistical measures for internal consistency are
measures for validity are as inter item correlation and item total correlation. Whether all through the
test there is consistency in items up to a certain extent would depict in a way that everything has been
matched with the pre-defined frame to measure the construct and nothing is deviant or different from
the same.



Bihar Language Assessment
Std 6

Test level analysis

The test level analysis tells about how the test has performed as a whole. It includes information like the
scale statistics, reliability and validity of the tool. Scale statistics has information about the test level
mean score and standard deviation. Reliability of the test has been checked utilizing total six methods.
Validity of the test has been analyzed utilizing five methods. Inter item correlation and item total
correlation methods have been common measures of reliability and validity.

Scale statistics

It can be seen in the following table that the Bihar language assessment for Std 6 consisted of 18 items.
Out of 18 items students usually scored on an average 7.28 or could attempt 7.28 items out of 18 items.
The standard deviation of which is 4.8.




Table 2.1 Scale statistics- Bihar language assessment Std 6

Std Number of Questions Mean score | Standard Deviation

Std 6 Lang Lang Lang

Std 6 18 7.28 4.825
Reliability

Parallel form correlation for reliability achieved a high value of 0.92 indicating high reliability of the test
forms A and B. It also indicates that as many times both these tests made under the same frame
defining the construct (language) that will be administered on the students of same age, Std and
competency the results will be 92% similar until and unless some intervention is given to improve the
learning levels. It is also indicative of the fact that the items in the forms A and B are highly similar. They
are made out of one frame and are generating same results. The correlation between two forms made
out of the same frame also is a measure of validity called convergent validity. This depicts that the items
in both the assessments have been made out of the same and pre defined frame which defines the
construct. The tests forms are similar and convergent to each other and they are measuring what they
intend to measure.

Split half method was also employed by dividing the test into equal halves with even - odd number of
items, using simple Spearman brown formula of correlation and the reliability value was found to be
0.79. When cronbach's alpha method was used on the same, the reliability value was 0.88 with a KR 21
(lowest limit of Cronbach's) value of 0.86. Hence it can be concluded that the language test—form A and
B were highly reliable assessments for assessing the language competency of Std 6 students in Bihar.

Table 2.2 Reliability coefficients — Bihar language assessment Std 6

» Reliability ,
s. No. Method e Indication
1. Parallel form 0.92 Very high
2. Split half with Spearman Brown formula 0.79 High
3. Split half with Cronbach's alpha 0.88 Very high
4. KR21 0.86 Very high

Validity?

The validity of a measurement toolin educationis considered to be the degree to which the assessment
measures what it should measure. In psychometrics, validity has a particular application known as test
validity: the degree to which evidence and theory support the interpretations of test scores as entailed
by proposed uses of tests. Given below are the different methods used to find validity.

"For Reliability analysis Std 6 Language assessment —95% Confidence interval and 1.68 SEM

*Validity analysis includes both qualitative and quantitative analysis. Face validity, content validity and
representation validity are qualitative methods whereas convergent validity, criterion validity, inter item
correlation and item total correlation for internal consistency are quantitative analysis



Face and content validity

Content validity is a non-statistical type of validity that involves the systematic examination of the test
content to determine whether it covers a representative sample of the domain to be measured.
Content validity evidence involves the degree to which the content of the test matches a content
domain associated with the construct. For example, a test of math ability to add two numbers should
include a range of combinations of digits. Content related evidence typically involves subject matter
experts (SME's) evaluating test items against the test specifications. It is also termed face validity as by
looking at the face of the test the experts can judge whetheritis measuring according to the criterion of
the assessable construct or not. A test has content validity built into it by careful selection of which
items toinclude. Items are chosen so that they comply with the test specification which isdrawn up by a
thorough examination of the subject domain.

The testing assessments were prepared by ASER Centre after analyzing the textbooks and other
relevant documents as curriculum and syllabus. All assessments were thoroughly piloted with children
of relevant Std in similar type of schools (as our target group). Face validity was achieved by sharing
language testing assessments for Std 6 and the respective framework with the experts from SCERT.
Their suggestions were incorporated to improve the assessments and contextualized for our target
group of children.

Foreach domain a range of test items in terms of difficulty (easy, medium and difficult) and types (MCQ
and non-MCQ) were included by thoroughly mapping the items with the syllabus. For instance, in Std 6
Language testing assessment—vocabulary items from lower Std were included. Some vocabulary items
required matching pictures with words and others required choosing the right words to complete
sentences and so on. All items were developed at a level below the child's actual Std level in terms of
difficulty considering the fact that the student in his current Std has not fully attained the knowledge at
this level.

Representation Validity

Representation validity, also known as translation validity, is about the extent to which an abstract
theoretical construct can be turned into a specific practical test. The experts are able to review the
items and comment on whether the items cover a representative sample of the domain. After detailed
mapping of Bihar textbooks and analyzing other documents like curriculum syllabus etc, a detailed
assessment framework for language and math was developed for this study. This assessment
framework attempts to measure each domain in a number of ways and at varying difficulties. Based on
this framework test items were created which were reviewed by subject experts and modified based on
the outcomes from pilot field visits. Based on the objective of testing this framework can be used in

future to construct more test items measuring performance on specific domains.
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Item

Question
in
Sample 1

Questions
in
Sample 2

Typology

Number
of

_ items

Marks

Assessable

Difficul
lwa’ity

Cognitive
evel

Competencies
required

V1

MCI

Vocabulary

Easy

Selecting the
appropriate
word

Reading,
comprehending,
choosing the correct
word

V2

MCI

Vocabulary

Easy

Selecting the
appropriate
word

Reading,
comprehending,
choosing the correct
word

V3

MCI

Vocabulary

Easy

Selecting the
appropriate
word

Reading,
comprehending,
choosing the correct
word

V4

MCI

Vocabulary

Difficult

Selecting the
appropriate
word

Reading
comprehending,
choosing the correct
word

V5

MCI

Vocabulary

Easy

Recall

Reading
comprehending,
choosing the correct
word

V6

MCI

Vocabulary

Difficult

Recall

Reading,
comprehending,
choosing the correct
word

V7

MCI

Vocabulary

Easy

Recall

Reading
comprehending,
choosing the correct
word

V8

MCI

Vocabulary

Difficult

Recall

Reading
comprehending,
choosing the correct
word

Cs1

15

MCI

Reading
comprehension

Easy

Direct retrieve

Reading, comprehending,
_ locating a piece of required.
information and interpreting it,
choosing the correct option

Cs2

16

10

MCI

Reading
comprehension

Easy

Indirect retrieve

Reading, comprehending,

_interpreting information,

inferring and choosing the
correct option

Cs3

12

1"

MCI

Reading
comprehension

Medium

Interpret

Reading, comprehending,
interpreting information,
evaluating the entire text,
presenting ideas by matching
previous experience with the
current information given in
the text, reflecting and writing
the response

Cs4

18

12

Constructed
response

Reading
comprehension

Difficult

Reflect
and evaluate

Reading, comprehending,

locating a piece of required
information from the text,
choosing the correct option

Cs1

13

MCI

Reading
comprehension

Easy

Direct retrieve

Reading, comprehending,
_ locating a piece of required
information and mter?retmg it,
choosing the correct option

Cs2

10

14

MCI

Reading
comprehension

Easy

Indirect retrieve

Reading, comprehending,
_ locating a piece of required,
information and interpreting it,
choosing the correct option

Cs3

11

15

MCI

Reading
comprehension

Medium

Integrate

Reading, comprehending,
_ locating a piece of required,
information and mter?retmg it,
choosing the correct option

Cs4

12

16

MCI

Reading
comprehension

Medium

Interpret

Reading, comprehending,
. locating™a piece of required
information and mter?retmg it,
choosing the correct option

Cs5

13

17

Constructed
response

Reading
comprehension

Difficult

Evaluate

Reading, comprehending,
interpreting informatior,

evaluating the entire text, inferring
and writing the response

Csb

14

18

Constructed
response

Reading
comprehension

Difficult

Reflect
and
evaluate

Reading, comprehending,
|ntErp(etrn?h information,
evaluating the entire text,
presenting” ideas by matching
previous “experience with the
current information given in the
text, retlecting and writing the
response

Totals

15 MCI
and 3 CRI

18

18




Convergent validity

It involves the correlation between the test and a criterion variable (or variables) taken as
representative of the construct. In other words, it compares the test with other measures or outcomes
(the criteria) already held to be valid. If both are giving same results either in a good or bad way then it
shows validity by being able to match up to the criterion. Criterion validity is further of two kinds —
concurrent and predictive. If two assessments measuring same things are administered at the same
time to people in same age group and with similar competency then there is a high probability of high
positive correlation. This situation is concurrent validity. In Bihar language assessment there is a high
correlation between both the forms A and B as seen in the earlier section of the report. This means
concurrently two assessments are indicating same kind of results as they have been made out of the
same frame for same purpose. Predictive validity is slightly different because some other criterion of
the construct which is predictive of the latter is pre utilized to gauge what might happen later on when
the original assessment will be applied. Here those students who have performed poorly on the reading
assessment or are at the beginner level have also performed poorly on items which require reading,
understanding and applying the knowledge to form or pick an appropriate answer. Thus although the
reading assessment was used post written assessment yet it can be concluded looking at the following
table that those students who are poor in reading levels have performed poorly in written test as well,

soreadingis a pre requisite of performing wellin any written assessment.
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Table 2.4 Qualitative analysis for criterion validity Bihar language assessment Std 6

Word usage

Find synonym word

51.2

Reading, comprehending, choosing the
correct word

57.4

Reading, comprehending, choosing the
correct word

57.9

Reading, comprehending, choosing the
correct word

43.2

50.9

60.6

41.6

325

27.7

24.4

Reading, comprehending, choosing the

correct word

Reading, comprehending, choosing the
correct word

Find antonym word

323

36.9

28.7

25.6

18.6

18.3

Reading, comprehending, choosing the
correct word

479

56.6

395

32.7

26.2

258

Reading, comprehending, choosing the
correct word

Find correct
meaning of proverb
(muhavara)

Direct fact retrieval

csl

525

61.3

46.5

34.8

29.6

25.8

Reading, comprehending, choosing the
correct word

Reading, comprehending, locating a piece
of required information from the text,
choosing the correct option

Indirect fact retrieval

cs2

40.4

48.3

16.7

Reading, comprehending, locating a piece
of req[wred information and interpreting
it, choosing the correct option

Interpret

cs3

_ Reading, comprehending, linking
information provided at different locations
of the text, choosing the correct option

Reflect
(open ended guestion

14.7

203

Reading, comprehending, interpretin
nforma |q3, %valuatm;g e entire texf,
presenting ideas by matching previous experience
wn‘lh the current information given in the text,
reflecting and writing the response

Direct fact retreival

awl

48.4

Reading, comprehending, locating a piece
of required information from the text,
choosing the correct option

Indirect fact retreival

cw2

372

23.3

17.9

15.1

Reading, comprehending, locating a piece
of re(%wred information and interpreting
it, choosing the correct option

Integrate

w3

34.8

Reading, comprehending, linking
information provided at different locations
of the text, choosing the correct option

Interpret

cwd

183

s

16.4

12.4

_Reading, comprehending, interpreting
information, inferring and choosing the
correct option

Analyze
(open ended question

cw5

236

Reading, comprehending, interpretin
information, evaluating the entire text,
inferring and writing the response

Reflect
(open ended question

owb

14.2

20.2

Reading, co_mprehe_nding‘, interpretin

information, evaluating the entire texf,

evr%aentmg ideas by matching previous experience
I

the turrent information given in the text,
Se

reflecting and writing the respon



Inter item correlation’

Inter item correlation shows how well do the items internally correlate and how consistent they are in
predicting each other's performance. The items which have a negative correlation with most of the
other items show that there is some problem of internal consistency. The possible reasons could be
that the content is different or construct has too many contexts or there is a language inconsistency or
difficulty level inconsistency, and items are assessing completely different things. A negative
correlationis notgood asit means performance on one item would be different from anotheritem and
hence they are not predictive. A zero correlation is still better as it means there is no correlation
between one item with the other item. Positive correlation is ideal. The more the number of negative
correlation the worse the item becomes in internal consistency issues and predictability. This is a
measure of internal consistency of the test. Internal consistency also means reliability as well as
validity. In this study we find that none of the items negatively correlate with each other. On finding the
average inter item correlation the value indicates 0.28 which is in positive direction and a good
indication of none the items being completely different from the whole test or the frame of the
construct defined.

Table 2.5 Inter item correlation for Bihar language assessment Std 6

ttems | V1| v2|v3|va|vs|ve|v7|ve|cst|cs2|cs3|csa|cwt|cwz|cw3|cwa|cws|cws|Total

Vi1 1 [0.42]0.45]0.39|0.41(0.25({0.42|0.36| 0.4 |0.26(0.32| 0.2 |0.36/0.29|0.27|0.16(0.27 | 0.24 | 0.64

V2 042 1 |0.44(0.38(0.41]0.24]0.39/0.39|0.37(0.270.33]0.21|0.33|0.31|0.25(0.14|0.28 | 0.23 | 0.63

V3 0.45[0.44| 1 0.41| 0.4 |0.27]| 0.4 [036]0.38(0.27|0.33| 0.2 [0.32]|0.29|0.26[0.16|0.26 | 0.23| 0.64

V4 0.39(0.381041| 1 .0.38 0.2810.38|0.33| 0.3 |0.24(0.28|0.17|0.29|0.2810.24|0.17]10.25]0.22 | 0.59

V5 0.41|041]| 04 (038 1 |031(043|042|0.38(0.27(0.33]| 0.2 |0.34|0.32|0.27(0.17|0.28|0.24 | 0.65

V6 0.2510.24|0.27(0.28|031 1 | 0.3 |0.28] 0.2 |0.16(0.19]0.09| 0.2 10.24]|0.18|0.15|0.14]0.13|0.46

V7 0.421039)| 0.4 |0.38(043( 03| 1 |045(0.37(0.28|0.33|0.22(0.36(0.31)|0.28|0.18(0.29|0.26 | 0.66

V8 0.36|0.39|0.36|0.33(0.42|0.28(045| 1 |0.36(0.25(0.29| 0.2 [0.32| 0.3 |0.25(0.15|0.26|0.23 [0.62

Cs1 0.4 (0.37(0.38| 0.3 (0.38| 0.2 [0.37 0.36. 1 [038( 04 (0.22(0.41|0.32| 0.3 [0.17(0.29|0.23(0.64

Cs2 0.2610.270.2710.24|0.27 |0.1610.28|0.25]10.38| 1 [0.39|0.19]|0.2810.25]10.25]|0.19]10.23]0.19]0.53

Cs3 0.3210.33|0.3310.28|0.33|0.1910.33|0.29| 0.4 |0.39| 1 ]0.27|0.35]|0.33]0.32|0.23]|0.31|0.29|0.61

Cs4 0.2 {021 0.2 |0.17| 0.2 |[0.09(0.22| 0.2 |0.22(0.19(0.27 1 [0.21]0.18(0.21(0.09(0.45|0.46(0.44

Cwi1 0.36(0.33]|0.32|0.29(0.34| 0.2 |0.36/|0.32|0.41(0.28|0.35|0.21| 1 |0.34(0.34( 0.2 |0.29]0.24|0.61

Cw2 0.29]0.31/0.29/0.28|0.32(0.24{0.31| 0.3 |0.32|0.25(0.33(0.18(0.34| 1 |0.32|0.18|0.27|0.24 |0.57

Cw3 0.2710.25|0.26(0.24|0.27(0.1810.28|0.25| 0.3 |0.25(0.32|0.21|0.34]10.32) 1 |0.23|0.26]0.25)|0.54

Cw4 0.1610.1410.16|0.17 (0.17 (0.15]0.18|0.15(0.17 (0.19|0.23 | 0.09| 0.2 |0.18]|0.23| 1 (0.12|0.14|0.36

Cw5 0.27]0.28/0.260.25[0.280.14]0.29|0.26 | 0.29(0.23|0.31|0.45|0.29|0.27|0.26 |0.12| 1 |0.55(0.55

Cwé 0.24(0.2310.23|0.22|0.24(0.13(0.26)0.23|0.23(0.19|0.29(0.46|0.24|0.24 | 0.25|0.14| 055 1 |0.49

Total score| 0.64 | 0.63 | 0.64 | 0.59 | 0.65 | 0.46 | 0.66 [ 0.62 | 0.64 | 0.53 | 0.61|0.44 [ 0.61|0.57|0.54|0.36|0.55|0.49| 1

’Inter item correlation shows both reliability and validity. It is a measure of internal consistency. It shows that
scores in one item are matching and predicting with the remaining items of the assessment as well as whether all
items are in sync with each other and measuring what they intend to do as a whole within the defined construct.




Item total correlation’

This correlation is the regressive correlation done between the scoring data of each of the items
situated in different columns and the total raw score in the last column for all the students on all the
items. In this concept a higher correlation means that performance of all the students on one item is
predictive of their performance on remaining items or the test. A zero correlation means performance
on that item does not predict or impact performance on the remaining items or the test. This is again a
measure of internal consistency in the test. Internal consistency also means reliability as well as validity.
Here we see that allitems are positively correlated with the total and some items have been highlighted
because the correlation was less than .50 but even on doing further analysis it was found that removing
any one of that item would reduce the quality of the test by lowering the consistency. Hence all these
items together make a valid assessment.

Table 2.6 Item total correlation- Bihar language assessment Std 6

Item level analysis

This includes item information, item person map, item difficulty, Distracter analysis of the MCI, ltem
discrimination, Item characteristic curves for the items with strange performance

-
/

‘Item total correlation is a measure of both reliability and validity. It shows whether there is a similar trend and
positive correlation between responses of one item with the total result of the individual or the group. Any item
would be predictor for the rest of the items thus. It also shows whether all items are performing in sync with the
rest of the items as a whole and falls within the defined limit of the measurable construct or not.



Item difficulty:

The term item difficulty or p value expresses the proportion or percentage of students who answered
the item correctly. Item difficulty can range from 0.0 (none of the students answered the item correctly)
to 1.0 (all of the students answered the item correctly). Item difficulty is also termed as Item facility.

Figure 2.1 Understanding item difficulty

0.5

50 percent| 60% 70% 80% Everybody is able to

could solve solve this item
this item correctly
Medium | Medium | Medium Easy Easy Very easy item

The normal distribution curve has a spread of population of all kinds i.e. less able to average to more
able. As per the Rasch model of item analysis if the item difficulty and the person ability are calibrated on
the same scale it would appear as the figure given below.

Figure 2.2 Understanding item difficulty and person ability

Average
ability
group

Location of More able group

0.0 +0.1|40.2(+0.3|+0.4|+0.5|+0.6|+0.7|+0.8|+0.9|+1.0

MEAN Positive sided S.D. or standard deviation from mean

Medium

S Location of Difficult items




Table 2.7 Item difficulty set wise- Bihar language assessment Std 6

V1_1/1 Both Medium
vV2_1/2 Both Medium
V3_1/3 . Both Medium
V4_1/4 Both Medium
V5_1/5 Both Medium
V6_1/6 Both Difficult
V7_177 Both Medium
V8_1/8 V8_2/7 Both Medium
Cs1_1/15 Both Medium
Cs2_1/16 A slightly difficult then B
Cs3_1/17 Both Medium
Cs4_1/18 Both Difficult
Cwi1_1/9 Both Medium
Cw2_1/10 B slightly difficult then A

Cw3_1/11 Both Difficult
Both Difficult
Cw5_1/13 Both Difficult
Cwe_1/14 Both Difficult

Equal

Equal

Equal

Important :

The items which have the biggest p value in Set A and B are
marked in Yellow which denotes that these were attempted
by large number of people and were comparatively easy.

0.0t00.39 Difficult

0.4 t0 0.69

Medium

The items which have the smallest p value in Set A and B are
marked in which denotes that these were attempted by
least number of people and were comparatively difficult.

0.7t0 1.0 Easy




Item discrimination

Whatis Findlay's Index and Item discrimination

We want items on our tests that inform us about student learning. We want items that differentiate or
discriminate between those who score high and low on the test. We want this index to be easy to
compute and easy tounderstand. The Findlay Index is the easiest to use. There are three kinds of items.

. Over Discriminating items — The poor students do worse and good students do more than
expected.
. Under Discriminating items —The good students perform worse or less than expectation and the

poor students surprisingly do better. These are invalid items.

. Discriminating item — Students perform according to their caliber and probability* to get the

answer correct.

Findlay Index formula:

Rank order students in descending order based on total test score.

Splitthese studentsinto three groups:

NRU = Number of students getting the item correctin the upper band of the test

NRL=Number of students getting the item correctin the lower band of the test

NU =Number of total students in the upper band of the test

(Ilgnore the middle band of students)

Findlay Index =

No. correct in Upper band — No. correct in Lower band

No. of students in Upper band

The number in the upper and lower bands must be the same.

Figure 2.3 Understanding Item discrimination

DISCRIMINATION TYPE OBSERVED RESPONSE EXPECTED RESPONSE ACCEPTANCE
GOOD STUDENTS DID EVEN THE PROBABILITY OF
BETTER THAN EXPECTED PERFORMING BETTER
OVER BBCRIMINATING AND POOR STUDENTS DID INCREASED WITH THE *
WORSE THAN EXPECTED ABILITY AND VICE VERSA
THE PROBABILITY OF THE PROBABILITY OF
PERFORMING BETTER PERFORMING BETTER .
HOEMEERSCRIMINATIG INCREASED WITH THE INCREASED WITH THE
ABILITY AND VICE VERSA ABILITY AND VICE VERSA
GOOD STUDENTS DID THE PROBABILITY OF
WORST THAN EXPECTED PERFORMING BETTER
UNDER DISCRIMINATING AND POOR STUDENTS DID X
MUCH BETTER THAN INCREASED WITH THE
il S ABILITY AND VICE VERSA




ambre e table to de d the ite 0 ompete
2 and d ation- Bihar language z 0 d 6
v 0.51 Medium 0.57 Students are performing as per their ability
v2 0.51 Medium 0.56 Students are performing as per their ability
v3 0.51 Medium 0.57 Students are performing as per their ability
vé 0.43 Medium 0.52 Students are performing as per their ability
v5 Bi5 Medium 0.58 Students are performing as per their ability
I_ Difficult _ Students are not performing as per their ability
v7 0.48 Medium 0.59 Students are performing as per their ability
v8 0.52 Medium 0.54 Students are performing as per their ability
csl 0.6 Most correctly attempted Medium 0.57 Students are performing as per their ability
cs2 0.4 Medium Students are not performing as per their ability
cs3 Medium Students are performing as per their ability
cséd Most Difficult | Students are not performing as per their ability
cwl Medium Students are performing as per their ability
w2 Difficult Students are not performing as per their ability
w3 Difficult Students are not performing as per their ability
w4 Difficult 7 Students are not performing as per their ability
w5 Difficult Students are not performing as per their ability
cwb Most Difficult . Students are not performing as per their ability

ition as per location
RASCH scale

csl =137 Easiest ltem

v3 =118 Easy 51%
v2 -1.14 Easy 51%
v8 -0.84 Easy 52%
v1 -0.75 Easy 51%
v5 O Easy 50%
awl -0.57 Easy 48%
v7 -0.54 Easy 48%
vé -0.24 Easy 43%
cs3 -0.09 Medium 40%
cs2 -0.06 Medium 40%
w2 0.13 Medium 37%
w3 0.31 Medium 34%
vb 0.47 Medium 32%
w5 1.10 Difficult 23%
cw4 1.57 Difficult 18%
csd 1.91 Difficult 14%
cw6 1.99 Most Difficult 14%




Distracter Analysis

The N represents those children who have marked only one option out of the possible four MCI
answersab cdi.e. those children who have not marked option don't know or left the question blank or
marked outside the box anywhere or marked multiple ticks. Open ended Question have been ignored
to calculate this N. Only MCI were looked at this N. The reason for collecting and analyzing this N is
based on the fact that a good MClI gives 25% probability to all the four options to be selected. Thus in
distracter analysis if any option gets more than 25% opportunity the option needs to be seen whether it
is a strong distracter or does it reveal some typical misconception of the student.

Table 2.10 Distracter analysis of MCI- Bihar language assessment Std 6 — selected sample

Question

Option A

Option B 11.6

Option C

Option D

Question

Option A

Option B 20.1

6S 209 9

Option C 34

Option D 46

Index for Options Index for Items in terms of difficulty

Equal or Above .50 Very Strong Distracter Difficult
Equal or A 35 Strong Distracter Medium
Equal or Above .25 Distracter Easy
g Answer key
Analysis of errorsin MCI

These comparative histograms are showing the movement of number of students and their mean
scores in each group as per the criterion. The criterion are : All students, students who have not done
errors in picking options a-b-c-d with codes 1-2-3-4 correctly in MCI, students who have done errors
minimum 5 to maximum. The errors can be defined and coded as - 0- blank, 5-dont know, 8- Multiple
ticks and 9-marked outside the box. The points to be observed in these graphs are the red arrows and
blue dots. This would show where the maximum number of students in each category are and what
theirmean scoreis. If all graphs are observed together then the shift of mean can easily be identified.




Figure 2.4 Comparative Analysis Of All Students With Students Who Did Not Do Any Error,

Students Who Did Less Than Or More Than 5 Errors In Attempting MCI

Total scores distribution with overlaying normal plot
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A\ This red arrow denotes the peak of bars which means maximum number of people are located here

@ This blue dot shows the mean score of each of these groups of students on all multiple choice items

Item Person Map

The given graph is known as the Item Person Map. It depicts the spread of item and persons on a
common item-person scale. The mean location of item is 0.00 which means that average student here
is located towards the negative side of the items where he or she can attempt the less difficult items
with ease. The kurtosis for person map (peak of curve)is-1.01and it is skewed (slope) at 0.21.

The distribution of the persons in the given figure reveal that more number of students are on the left
side (less able than average) of the scale in comparison to the number of able students are towards the
right side (more able than average). The difficulty levels of almost 8 to 12 of the items are matching
with ability of the students. But these items are all located close to the mean and not of very easy level
for this group of people. Remaining 6 items are difficult even for the average student located closer to
the mean.




Figure 2.5 Item person map Bihar language assessment Std 6
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There was a small group of people who are above the average group and away from the mean on the
right side. All items are easy for them. There is a group who are located on the extreme negative side of
the mean and found all the items difficult then their ability level. Remaining people are close to the
mean on both sides and they found items of both categories medium to difficult, but no item was easy
forthem overall.

Percentile Bands

If we see the student's performance with reference to what should have been their mean scores we
find that very few students are in the highest percentile band. Where as if we see student's
performance with reference to what has been their mean scores we find that there are almost equally
distributed across all percentile bands. Also the last percentile band has a wide range of scores in
comparison to the expected scores in the last percentile band. The shift is more towards the negative
side of the meanin the real observed case. The mean in each percentile band and the mean within each
one of these bands reflect the same. This overall reflects that the students have performed poorly in
comparison to what was expected.




Table 2.11 Percentile bands for students who attempted Bihar language assessment Std 6

PERCENTAGE OF STUDENTS 27.02% 26.58% 23.35%
PERCENTILE BAND 25TH 50TH 75TH 100TH
RANGE OF PERCENTAGE OF MARKS | UPTO 25% | UPTO 50% | UPTO 75% | UPTO 100%
ACTUAL MEAN izt 5.5 95 14
MEAN SCORE WITHIN 0to 3 4to7 8to 11 12t0 18
ACTUAL TEST MEAN SCORE
EXPECTED TEST MEAN SCORE
MEAN SCORE WITH IN 0TO 4.5 46TO9 9.1TO 135 ]| 13.6TO 18
EXPECTED MEAN 2 6.9 11.4 [
RANGE OF PERCENTAGE OF MARKS | UPTO 25% | UPTO 50% | UPTO 75% UPTO 100%
PERCENTILE BAND 25TH 50TH 75TH 100TH
PERCENTAGE OF STUDENTS 33.80% 31.70% 21.80%
Item benchmarking

All the students are put in specific percentile bands, then each of the item is seen in terms of the
number of correct responses in each band. Those items in a particular percentile band which have
percentage of students greater than or equal to 50% are suitable for such ability groups. Here we find
that 3 items can't be bench marked which means 50% of the most able students also could not attempt
these items correctly, 4 items are benchmarked at the most able level which means 50% of the most
able students could attempt these items correctly, 8 items are benchmarked at the above average

level, 3 items were benchmarked at the average level and none of the items are benchmarked at the
low ability level. This shows that the students located on the extreme negative end of the mean and
those who are in the 25th percentile band did not find any item suitable for them in terms of getting it
attempted correctly.




Table 2.12 Item benchmarking: Bihar language assessment Std 6

Ability groups Low ability Average Above Average |  Most able -Bmh“:i?géd L
Items 25th Percentile | 50th Percentile | 75th Percentile | 100th Percentile |  abilty group
Vi % % % %
0 90.2 59.7 245 5.9
i 9.8 40.3 755 94.1 Above Average
V2 % % % %
0 84.5 50.8 18.1 3.2
1 15.5 49.2 81.9 96.8 Average
V3 % % % %
0 86.3 47.8 17.3 35
i 13.7 52.2 82.7 96.5 Average
V4 % % % %
0 925 67.5 40.1 12
1 75 325 58:9 88 Above Average
V5 % % % %
0 91 60.3 251 55
1 9 39.7 74.9 94.5 Above Average
V6 % % % %
0 92.1 76.2 58.5 321
1 7.9 23.8 catifias) 67.9 Most Able
V7 % % % %
0 92.4 65.9 28 6.2
1 7.6 34.1 2 93.8 Above Average
V8 % % % %
0 86.4 56.6 2741 45
1 13.6 43.4 729 955 Above Average
Csl % % % %
0 85.9 39.9 14.8 32
1 14.1 60.1 85.2 96.7 Average
Cs2 % % % %
0 92 66.6 46.2 209
1 8 334 53.8 791 Above Average
Cs3 % % % %
0 839 70.9 449 13
1 6.1 29.1 5551 88.7 Above Average
Cs4 % % % %
0 97.7 93.3 82.8 58.1
1 23 6.7 {72 41.9 Can‘t be benchmarke
Cw1 % % % %
0 90.4 61 31.9 8.7
1 9.6 39 68.1 913 Above Average
Cw2 % % % %
0 93 745 513 17.1
1 7 255 48.7 829 Most Able
Cw3 % % % %
0 g91.9 76.3 58.8 19.9
1 8.1 237 41.2 80.1 Most Able
Cw4 % % % %
0 95.9 86.9 81.1 54.7
1 4.1 13.1 18.9 453 Can't be benchmarked
Cw5 % % % %
0 e 87.5 69.6 4.7
i 4.7 12.5 30.4 58.3 Most Able
Cwb % % % %
0 98.1 94.9 83.4 58
1 1.9 5.1 16.6 42 Can't be benchmarked




Figure 2.6 Pie chart representation of all language items 6

beginner letter -word -para -story

Key Observations

Observe the increasing number of story level students in each of the percentile band from
25th to 100th

Observe the beginner level students who do not know reading. Their number decreases as the
percentile band progresses

Observe the letter, word and para level students. Even their numbers decreases as the percentile
band progresses Maximum number of story level students are in the top most percentile band




Conclusive remark (Std 6 Bihar Language Assessment)

The students could on an average achieve less than the ideal mean score. Their ability clusters more on
the negative side of the mean and their probability to get full scores decreases with their lowering
ability. A very small group of persons who are located on the extreme positive side of the mean have a
higher probability to achieve full scores where as the group of people who are located on the extreme
negative side of the mean do not have significant or visible probability to attempt the items correctly.
The gap between the most able group and the average people is wider than the average and least able
group. The testitems are pitched at a lower Std level for the students yet they do not find any item easy,
everyitem for them is medium to difficult.

Figure 2.7 Person plot Bihar language Figure 2.8 Item characteristic curves — the

assessment Std 6 most difficult item Bihar language

assessment Std 6
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Figure 2.9 Item characteristic curves - the

most weakly discriminating item Bihar
language assessment Std 6
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Bihar mathematics assessment

Test level analysis

The test level analysis tells about how the test has performed as a whole. It includes information like the
scale statistics, reliability and validity of the tool. Scale statistics has information about the test level
mean score and standard deviation. Reliability of the test has been checked utilizing total six methods.
Validity of the test has been analyzed utilizing five methods.Inter item correlation and item total
correlation methods have been common measures of reliability and validity.

Scale statistics

It can be seenin the following table that the Bihar math assessment for Std 6 consisted of 41 items. Out
of 41 items student scored on an average 16.43 marks or could attempt 16.43 items out of 41 items. The
standard deviation of which is high 9.03.



Table 3.1 Scale statistics- Bihar mathematics assessment Std 6

Std Number of Questions Mean score Standard Deviation

Std 6 Math Math Math

Std 6 41 16.43 9.03
Reliability

Parallel form correlation for reliability achieved a coefficient value of 0.97 which is a very high value
indicating high reliability of the test forms A and B. It indicates that as many times both these tests are
administered under the same frame defining the construct (Math) on the students of same age, Std and
competency the results will be 97% similar. Until and unless some intervention is given to improve the
learning levels. Itis also indicative of the fact that the items in the forms A and B are highly similar. They
are made out of one frame and are generating same results. The correlation between two forms made
out of the same frame also is a measure of validity called convergent validity. This depicts that the items
in both the assessments have been made out of the same and pre defined frame which defines the
construct. The tests are similar and convergent to each other and they are measuring what they intend
tomeasure.

Split half method was employed by dividing the test into equal halves with even - odd number of items,
using simple Spearman brown formula of correlation and the reliability coefficient value was 0.89.
When cronbach's alpha method was used on the same the reliability value was 0.92 with a KR 21
(lowest limit of Cronbach's) value of 0.90.

Hence it can be concluded that the Math test — form A and B were highly reliable assessments for
assessing the math competency of Std 6 students in Bihar.

Table 3.2 Reliability coefficient- Bihar mathematics assessment Std 6

s. No. Method Coctioan: | indication
i Parallel form 0.92 Very high
2. Split half with Spearman Brown formula 0.79 High
B Split half with Cronbach's alpha 0.88 Very high
4. KR21 0.86 Very high
Validity®

The validity of a measurement tool in education is considered to be the degree to which the assessment
measures what it claims to measure. In psychometrics, validity has a particular application known as
test validity: the degree to which evidence and theory support the interpretations of test scores as
entailed by proposed uses of tests. Given below are the different methods used to find validity.

*For Reliability analysis Std 6 Language assessment —95% Confidence interval and 1.68 SEM

*Validity analysis includes both qualitative and quantitative analysis. Face validity, content validity and
representation validity are qualitative methods whereas convergent validity, criterion validity, inter item
correlation and item total correlation for internal consistency are quantitative analysis




Face and content validity

Content validity is a non-statistical type of validity that involves the systematic examination of the test
content to determine whether it covers a representative sample of the domain to be measured.
Content validity evidence involves the degree to which the content of the test matches a content
domain associated with the construct. For example, a test of math ability to add two numbers should
include a range of combinations of digits. Content related evidence typically involves subject matter
experts (SME's) evaluating test items against the test specifications. It is also termed face validity as by
looking atthe face of the test the experts can judge whether itis measuring according to the criterion of
the assessable construct or not. A test has content validity built into it by careful selection of which
items to include. Items are chosen so that they comply with the test specification which is drawn up by
athorough examination of the subject domain.

The testing assessments were prepared by ASER Centre after analyzing the textbooks and other
relevant documents as curriculum and syllabus. All assessments were thoroughly piloted with children
of relevant Std in similar type of schools (as our target group). Face validity was achieved by sharing
math testing assessments and the respective frameworks with the experts from SCERT. Their
suggestions were incorporated to improve the assessments and contextualize them better for our
target group of children.

For each domain a range of testitems in terms of difficulty (easy, medium and difficult) and types (MCQ
and non-MCQ) were included by thoroughly mapping the items with the syllabus. All items have been
tried to be developed at a level below the child's actual Std level in terms of difficulty considering the
factthatthe studentin his current Std and has not fully attained the knowledge at this level.

Representation Validity

Representation validity, also known as translation validity, is about the extent to which an abstract
theoretical construct can be turned into a specific practical test. The experts are able to review the
items and comment on whether the items cover a representative sample of the domain. After detailed
mapping of Bihar textbooks and analyzing other documents like curriculum syllabus etc, a detailed
assessment framework for math was developed for this study. This assessment framework attempts to
measure each domain in a number of ways and at varying difficulties. Based on this framework, test
items were created which were reviewed by subject experts and modified based on the outcomes from
pilot field visits. Based on the objective of testing this framework can be used in future to construct

more testitems measuring performance on specificdomains.




Table 3.3 Table of specification- Bihar mathematics assessment Std 6

std6 *Please note — Both Set A and B had same kind of questions parallel to each other with different values
Typology|0; of | Marks| ~ Competency D‘Lfﬁff;{tv Gegritiig ‘Competencies Required
MC 2 4 Number knowledge Easy Knowledge Choose biggest number 2 digit & 3 digit
MC 1 2 Number knowledge | Medium | Knowledge Choose smallest number 4 digit
MC 3 6 Fractions Medium | Knowledge Choase biggﬁ?&gﬂéﬁﬂgiﬁ;g%} of same and
MC 2 4 Time Easy Knowledge Reading time from a clock
MC 2 4 Geometry Difficult Knowledge Triangle type (based on angles) - name
Answer | 2 4 Fractions Easy Knowledge Shaded figure write fraction
Answer 1 2 Fractions Medium | Comprehension Numerical addition with same denominator
Answer 1 ) Fractions Difficult | Comprehension Numerical addition with diff denominator
Answer 1 2 Geometry Difficult Knowledge Wirite angle
Answer 1 2 Number line Medium Knowledge Integers (negative & positive numbers)
Answer 1 2 Time Medium | Comprehension Calculation of time
Answer | 3 6 Operations Easy | Comprehension N“m”iz?t'hz*n‘g igf%‘f,&i%“b“;’ghdfsirt%jlgé iiéast‘i'é’rfradm”
Answer 1 2 Operations Difficult | Comprehension Numerical decimal subtraction with borrow
Answer | 2 4 Operations Medium | Comprehension N“”“’“?Li %ﬂgi‘:g;&ggf“g:ﬂg?ﬂ?;‘ai“deﬁ
Answer 1 2 Operations Difficult | Comprehension Numerical expansion using BODMAS
AnSWer s & Operations Easy Application 2 digit sub\t/yggoelrc\ialt%":)gr?g\g;azdtigitzE:i[%giitﬁ?nnljltiplication
Answer 1 2 Operations Difficult Application Word problem 3 by 1 digit division
Answer 1 2 Area Difficult Application Word problem 2 by 1
Answer 1 2 Perimeter Medium Application Word problem
Answer 1 2 Perimeter & cost Difficult Application Word problem
Answer 2 4 Application Medium Application Word problem - calendar
Answer 2 4 Application Medium | Application Word problem - menu
Answer | 2 4 Graph-pictograph | Medium | Application Interpretation of graph
Answer | 4 8 Table interpretation | Difficult | Application Interpretation of table




Convergent validity

It refers to the degree to which a test is correlated with other test that it is theoretically predicted to
correlate with. Parallel form correlation for reliability achieved a coefficient value of 0.97 which is a very
high value indicating high reliability of the test forms A and B. It indicates that as many times both these
are administered made under the same frame defining the construct (math) on the students of same
age, Std and competency the results will be 97% similar, until and unless some intervention is given to
improve the learning levels. Itis also indicative of the fact that the items in the forms A and B are highly
similar. They are made out of one frame and are generating same results. The correlation between two
forms made out of the same frame also is a measure of validity called convergent validity. This depicts
that the items in both the assessments have been made out of the same and pre defined frame which
defines the construct. The tests are similar and convergent to each other and they are measuring what
theyintend to measure.

Criterion validity

It involves the correlation between the test and a criterion variable (or variables) taken as
representative of the construct. In other words, it compares the test with other measures or outcomes
(the criteria) already held to be valid. If both are giving same results either in a good or bad way then it
shows validity by being able to match up to the criterion. Criterion validity is further of two kinds —
concurrent and predictive. If two assessments measuring same things are administered at the same
time to people in same age group and with similar competency then there is a high probability of high
positive correlation. This situation is concurrent validity. In Bihar math assessment there is a high
correlation between both the forms A and B as seen in the earlier section of the report. This means
concurrently two assessments are indicating same kind of results as they have been made out of the
same frame for same purpose. Predictive validity is slightly different because some other criterion of
the construct which is predictive of the latter is pre - utilized to gauge what might happen later on when
the original assessment will be applied. Here those students who have performed poorly on the reading
assessment or are at the beginner level have also performed poorly on items which require reading,
understanding and applying the knowledge to form or pick an appropriate answer. Reading is a
prerequisite not only for a language assessment but for any subject assessment as the student can

respond correctly only when he himself can read the items correctly and make sense out of it.




Table 3.4 Qualitative analysis for criterion validity- Bihar mathematics assessment Std 6

2 digit

Comparison

3 digit

Comparison

adigit

Comparison

3 digit

Addition with carrying

4digit

Subtraction without borrowing

decimals

Subtraction with borrowing

3digit by 2 digit

Multiplication

3 digitby 1 digit

Division

3 digit by 1 digit

Division

1 digit

BODMAS

3 digit

Word problem addition

3 digit

Word problem subtraction

2 digit

Word problem multiplication

3 digitby 1 digit

Word problem division

Same denominator

Comparison

Different denominator

Comparison

Different denominator

Same denominator

Addition

Different denominator

Subtraction

Number line

Postitive & negative numbers

Triangle

Characteristics

Triangle

Characteristics

Angles

Recognizing

Time calculation

Word problem with time

Area problem

Visual image

Perimeter

Visual image

Calculation

Word problem

Clock

Telling time

Clock

Telling time

Calendar

Word problem 1

Calendar

Word problem 2

Menu card

Menu word problem 1

Menu card

Menu word problermn 2

Pictograph

Pictograph word problem 1

Pictograph

Pictograph word problem 2

Data table

Data table word problem 1

Data table

Data table word problem 2

Data table

Data table word problem 3

Data table

Data table word problem 4




Inter item correlation’

Inter item correlation shows how well do the items internally correlate and how consistent they are in
predicting each other's performance. The items which have a negative correlation with most of the
otheritems show that there is some problem of internal consistency. The possible reasons could be that
the content is different or construct has too many contexts and contents to be assessed or there is
language inconsistency or difficulty level inconsistency or items are assessing completely different
things. A negative correlation is not good for any item with other item as it means performance on one
item would be different from another item and hence they are not predictive. A zero correlation is still
better as it means there is no correlation between and effect on performance on the item. Positive
correlations are ideal. More the negative correlations the worse the item becomes in internal
consistency issues and predictability. This is a measure of internal consistency of the test. Internal
consistency also means reliability as well as validity. In the study we find that none of the items
negatively correlate with each other. On finding the Average inter item correlation the value indicates
0.22 which is in positive direction and a good indication of none the items being completely different
fromthe whole test or the frame of the construct defined.

Item total correlation”

This correlation is the regressive correlation done between the scoring data of each of the items
situated in different columns and the total raw score in the last column for all the students on all the
items. In this concept a higher correlation means that performance of all the students on one item is
predictive of their performance on remaining items or the test. A zero correlation means performance
on that item does not predict or impact performance on the remaining items or the test. This is again a
measure of internal consistency in the test. Internal consistency also means reliability as well as validity.
Here we see that all items are positively correlated with the total and some items have been highlighted
because the correlation was less than .50 but even on doing further analysis it was found that removing
any item would reduce the quality of the test by lowering the consistency. Hence all these items
together make avalid assessment.

“Inter item correlation shows both reliability and validity. It is a measure of internal consistency. It shows that
scores in one item are matching and predicting with the remaining items of the assessment as well as whether all
items are in sync with each other and measuring what they intend to do as a whole within the defined construct.
‘Item total correlation is a measure of both reliability and validity. It shows whether there is a similar trend and
positive correlation between responses of one item with the total result of the individual or the group. Any item
would be predictor for the rest of the items thus. It also shows whether all items are performing in sync with the
rest of the items as a whole and falls within the defined limit of the measurable construct or not.



Items | q1 42\ 93 | g4 | g5 | g6 | q7 [q8a|g8b| q9 |q10aq10bjq11ajq11b| q12 [g13ajq13blq13ciq13d|q13e|q13f
q1  |1.00{0.66|0.57[0.46|0.09(0.09|0.310.20{0.19]0.18[0.22|0.22 |0.16|0.26 | 0.18|0.25|0.24[0.25|0.25|0.22|0.27
92 o066 1[ 0.53|0.44/0.10(0.08[0.29[0.19[0.19{0.17|0.22|0.21|0.17|0.26|0.18|0.24|0.23|0.24|0.26 |0.23[0.27
g3 |0.57{0.53(1.00/0.41/0.11{0.01[0.25|0.21|0.18]0.17[0.22[0.21 |0.15]0.25|0.18[0.22|0.22|0.23|0.26 |0.23] 0.27
q4 |0.46|0.44|0.41|1.00/0.01|0.05[0.23[0.19]0.16]0.14]0.18]0.18]0.13|0.21]0.13|0.20|0.20|0.20[0.22|0.19{0.23
q5 |0.09]0.10]0.11]0.01 [1:00]0.35[0.16[0.17|0.21]0.15]0.14]0.14]0.15|0.13|0.22|0.05 |0.05 |0.09 | 0.06 | 0.12|0.07
g6 |0.09]0.08|0.01|0.05|0.35[1.00{0.15[0.11|0.14|0.07|0.10]0.08|0.08|0.07|0.13|0.02 [0.02 [0.03[0.02|0.05|0.02
q7  |0.31[0.29]0.25(0.23]0.16[0.15/1:00] 0.21[0.22|0.18[0.20]0.19|0.18|0.23(0.21|0.140.14[0.18|0.17|0.19]0.19
g8a [0.20/0.19]0.21]0.19]0.17[0.11]0.21 ::1.60 0.28]0.17[0.17/0.16]0.17|0.16[0.25|0.10{0.09]0.11[0.110.12|0.12
q8b  [0.19/0.19]0.18]0.16[0.21[0.14]0.22|0.28 [1:00] 0.19]0.18]0.18|0.18[0.17|0.27]0.09|0.09[0.12|0.10{0.14|0.12
q9 [0.18]0.17|0.17|0.14|0.15[0.07[0.18]0.17|0.191.00/0.26 |0.26 |0.20[0.21{0.26|0.11]0.12|0.16|0.16 |0.20[0.17
q10a [0.22/0.22]0.22]0.18[0.14|0.10]0.20|0.17[0.180.26 |1.00{ 0.72 |0.22 [0.25]|0.25]0.15|0.15|0.19]0.19]0.20{0.19
q10b |0.22|0.21|0.21]0.18|0.14|0.08[0.19{0.16[0.18|0.26|0.72|1.00]0.22|0.25|0.25|0.14|0.15|0.19|0.18|0.21 [0.19
gl1a [0.16/0.17]0.15]0.13[0.15|0.08|0.18]0.17[0.18|0.20]0.22|0.22 [1.00] 0.32| 0.26]0.11 |0.11 |0.14|0.12]0.15{0.15
q11b [0.26]0.26]0.25]0.210.13|0.07[0.23[0.16[0.17]0.21]0.25|0.25|0.32 [1.00{0.24|0.19]0.18|0.21|0.21|0.210.24
q12  |o0.18|0.18]0.18]0.13[0.22[0.13|0.21]0.25[0.270.26|0.25]0.25|0.26 |0.24 |1:00] 0.11 [0.13|0.16|0.13|0.18[0.16
q13a |0.250.240.22|0.200.05|0.02[0.14{0.10{0.09]0.11]0.15]0.14]0.11]0.19]0.11 |1.00|0.37|0.31|0.30|0.23[0.28
q13b [0.24]0.23(0.22{0.20/0.05(0.02(0.14{0.09]0.09[0.12[0.15]0.15 0.1 [0.18[0.13]0.37 [1:60] 0.37 | 0.30{ 0.230.27
q13c [0.25[0.24|0.23]0.20]0.09]0.03|0.180.110.12|0.16|0.19[0.19]0.14|0.21|0.16]0.31|0.37|1.00|0.32| 0.28| 0.30
q13d [0.25[0.26{0.26]0.220.06|0.02[0.17[0.11[0.10]0.16]0.19]0.18|0.12[0.21 [0.13[0.30{0.30{0.32 |1:00]0.31]0.37
g13e [0.22/0.23|0.23]0.19[0.12|0.05]0.19]0.12[0.14|0.20{0.20{0.21|0.15|0.21]0.18]0.23|0.23|0.28|0.31 |1.00{ 0.39
q13f [0.27(0.27|0.27/0.23]0.07{0.02{0.19[0.12|0.120.17]0.19]0.19]0.15[0.240.16|0.28|0.27{0.30{0.37 | 0.39|1.00
q13g [0.19/0.19]0.20{0.14[0.17|0.08|0.20|0.18[0.21|0.26|0.24]0.24]0.21[0.23|0.30]0.15|0.15 | 0.21]0.20{0.24{0.23
q13h [0.28/0.28|0.28]0.24[0.12|0.05|0.23|0.16[0.180.24|0.26]0.27[0.19|0.29]0.24|0.26 |0.23|0.29]0.31|0.32{0.39
q13i [0.25/0.26]0.26{0.22[0.130.05|0.23|0.15|0.18|0.25|0.26|0.26|0.19[0.27|0.24|0.22 [0.21|0.27|0.29|0.33[0.35
q14  [0.33/0.320.32]0.27(0.08(0.03|0.23]0.16[0.14[0.19]0.22]0.22|0.18[0.28|0.19]0.27[0.25|0.27]0.30{0.27{0.32
q15 [0.30/0.30]0.30]0.24[0.10[0.030.26|0.16|0.16|0.20|0.23]0.22|0.19[0.29]0.20|0.24|0.23|0.29] 0.30{0.29{0.33
q16  [0.23]0.23|0.25]0.18[0.15[0.06]0.25]0.17{0.19[0.25|0.23|0.23]0.22 [0.28]0.25]0.18[0.18|0.230.25|0.26 | 0.27
q17  [0.19/0.20{0.21]0.17[0.17[0.09]0.24]0.19{0.21|0.25|0.23]0.23]0.22 0.26 | 0.29]0.15|0.15|0.20|0.20{0.24|0.23
g18a [0.21/0.20]0.21{0.16[0.18(0.10]0.23]0.22[0.24|0.27|0.26|0.25]0.23[0.25|0.34|0.16|0.16 |0.20]0.20{0.22 | 0.22
q18b [0.18/0.18]0.18[0.13[0.210.13|0.22]0.21[0.26|0.26|0.24]0.25|0.22 [0.23|0.34]0.13[0.14|0.17|0.160.21[0.19
q18c |0.13]0.13[0.140.10]0.20]0.12{0.19[0.20]0.22|0.20{0.19[0.19|0.21]0.19]0.29[0.10|0.10]0.13]0.12[0.150.13
q19a |0.22|0.220.23|0.17|0.17|0.09{0.25{0.19]0.20[0.25]0.24]0.24|0.21|0.26|0.29|0.16|0.15 [0.20{0.20{0.23{0.23
q19b [0.180.19]0.19]0.15[0.14[0.07]0.21]0.18[0.200.230.22]0.22[0.22[0.24]0.28]0.14[0.130.17]0.17]0.22[0.20
q20a |0.23|0.23|0.240.19/0.14|0.07|0.25{0.17[0.18]0.23]0.23|0.22|0.22|0.27|0.24|0.17|0.17|0.21 [0.20|0.23|0.24
q20b [0.14/0.14]0.15]0.11[0.16[0.11]0.19]0.13[0.16|0.19]0.18]0.18]0.18[0.20]0.21]0.11 [0.11|0.15]0.12]0.19{0.15
q21a |0.32|0.32|0.31/0.27|0.10{0.02|0.24{0.18[0.19]0.23]0.25]0.25]0.19]0.300.22|0.23|0.22|0.24|0.26 |0.25|0.30
q21b [0.13]0.14]0.14]0.11[0.17[0.11]0.16]0.14[0.190.20]0.19]0.18]0.16[0.17]0.21]0.11 [0.10[0.14]0.12{0.16[0.14
q22a |0.27|0.28|0.28|0.22|0.12|0.04|0.24{0.18[0.18]0.25]0.25]0.24]0.20[0.29]0.23|0.200.19|0.23|0.24|0.25|0.29
q22b [0.25/0.26]0.27]0.22[0.130.05]0.25]0.18[0.20]0.25]0.26]0.25]0.20|0.28]0.26]0.19[0.190.23]0.230.25|0.26
q22c [0.15[0.15[0.14|0.14]0.12|0.04]0.15|0.11]0.14|0.16|0.14[0.17[0.17]0.19]0.19]0.13]0.11|0.120.12]0.16|0.15
q22d [0.16/0.17]0.18]0.14[0.20[0.12]0.21]0.19]0.240.26|0.23]0.23]0.22|0.24]0.30]0.12[0.12|0.17]0.15]0.21]0.18

Jotal 10.53/0.53(0.52(0.44/0.31|0.19|0.47 0.38(0.41|0.45|0.50| 0.49 0.410.51|0.49| 0.40| 0.39(0.46 | 0.46 | 0.49| 0.51
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Items |q13gq13hq13i| 14 |q15 | 16 | q17 [q18alq18blq18cq19al19bq20aiq20bq21aG21bg22aq22blq22cq22d| Jora
ql 0.19]0.28(0.25|0.33|0.30]0.23|0.19(0.21/0.18]0.13]0.22(0.180.23]|0.14{0.32(0.13]|0.27]0.25(0.15|0.16| 0.53
g2 0.19]0.28(0.26/0.32|0.30|0.23|0.20(0.20(0.18]0.13]0.22(0.19/0.23]|0.14{0.32(0.14]|0.28]0.26(0.15|0.17| 0.53
q3 0.20]0.28(0.26|0.32|0.30|0.25|0.21(0.21/0.18]0.14]0.23(0.19/0.24|0.15|0.31(0.14]|0.28|0.27(0.14|0.18| 0.52

a4 0.14{0.24]0.22]0.27|0.24(0.18|0.17]0.16|0.13{0.10]0.17]0.15/0.19(0.11{0.27|0.11]|0.2210.22(0.14{0.14| 0.44
a5 0.17{0.12]0.13]0.08(0.10{0.15]0.17]0.18|0.21(0.20]0.17]|0.14/0.14(0.16{0.10|0.17]0.12]0.13(0.12{0.20| 0.31
g6 0.08{0.05|0.05]0.030.03(0.06|0.09]0.10(0.13{0.12]0.09|0.07|0.07(0.11{0.02|0.11]|0.0410.05(0.04{0.12]| 0.19

q7 0.20{0.23]0.23]0.230.26(0.25|0.24]0.23|0.22(0.19]0.25]|0.21]|0.25(0.19{0.24|0.16|0.2410.25(0.15({0.21| 0.47
g8a [0.18{0.16]0.15|0.16(0.16(0.17]0.19]0.22(0.21(0.20]0.19|0.18{0.17(0.13{0.18]0.14|0.18{0.18(0.11]|0.19| 0.38
g8b 10.21|0.18/|0.18|0.14(0.16(0.19]0.21]|0.24|0.26|0.22(0.20(0.20|0.18|0.16/0.19|0.19|0.18|0.20(0.14(0.24| 0.41

q9 0.26{0.24]0.25]0.190.20(0.25|0.25]0.27|0.26(0.20|0.25|0.23]|0.23(0.19{0.23|0.20|0.25]0.25(0.16(0.26| 0.45
gl0a ]0.24/0.26(0.26{0.22]0.23)|0.23(0.23(0.26|0.24|0.19(0.24(0.22|0.23)|0.18|0.25(0.19(0.25/0.26|0.14|0.23| 0.50

q10b (0.24{0.27|0.26|0.22|0.22|0.23(0.23(0.25|0.25|0.19|0.24|0.22(0.22(0.18{0.25|0.18|0.24|0.25|0.17|0.23( 0.49
glla ]0.2110.19(0.19{0.18]0.19]|0.22(0.22(0.23]|0.22|0.21{0.21(0.22|0.22)|0.18|0.19(0.16(0.20]0.20|0.17|0.22| 0.41
ql1b (0.23{0.29|0.27|0.28|0.29|0.28(0.26(0.25|0.23|0.19|0.26/0.24{0.27(0.20{0.30|0.17|0.29/|0.28|0.19|0.24( 0.51

g12 |0.30{0.24]0.24|0.19(0.20{0.25]|0.29]|0.34(0.34(0.29]0.29|0.28{0.24(0.21{0.22]|0.21|0.23|0.26|0.19]0.30| 0.49
gl3a ]0.15/0.26(0.22{0.27]0.24|0.18(0.15(0.16|0.13]|0.10{0.16(0.14{0.17]0.1110.23(0.11{0.20{0.19]0.13|0.12( 0.40
gq13b |0.15|0.23(0.21|0.25|0.23(0.18(0.15]|0.16]0.14(0.10/0.15|0.13|0.17|0.11]0.22(0.10|0.19{0.19(0.11]0.12] 0.39

gql3c |(0.21]0.28]0.27|0.27(0.29(0.23]0.20]0.20(0.17(0.13]0.20)|0.17{0.21(0.15{0.24)|0.14|0.23|0.23(0.12|0.17| 0.46
q13d |(0.20{0.31|0.29/0.30|0.30|0.25(0.20(0.20|0.16|0.12]|0.20|0.17|0.20(0.12{0.26|0.12|0.24]|0.23|0.12|0.15( 0.46
gl3e 10.24|0.32(0.33({0.27]0.29]|0.26(0.24(0.22]|0.21|0.15(0.23(0.22|0.23]|0.1910.25(0.16(0.25{0.25|0.16|0.21| 0.49

g13f 0.23|0.39|0.35(0.32|0.33]0.27(0.23]|0.22|0.19(0.13|0.23|0.20|0.24|0.15]|0.30(0.14|0.29{0.26(0.15/0.18| 0.51
q13g [1.00/0.38/0.36{0.23]0.25/0.27(0.29(0.33]|0.32|0.23(0.27(0.26|0.27|0.21(0.25|0.20|0.26/0.27([0.19]0.29| 0.51
q13h |[0.38 19@ 0.57(0.34|0.35]|0.32|0.31(0.30|0.26|0.18|0.28(0.25|0.29|0.20|0.34(0.20({0.32{0.31)|0.20|0.24[ 0.59
g13i |0.36/0.57|1.00{0.32|0.34{0.33|0.30(0.32|0.28(0.20|0.31|0.27]0.29|0.21{0.33]|0.20(0.32|0.32|0.21{0.26| 0.59
q14 |0.23|0.34(0.32}1.00{0.52(0.37|0.30|0.27(0.23]|0.18|0.29(0.23|0.31{0.19|0.37|0.17(0.33|0.33|0.17(0.20| 0.56
q15 |0.25{0.35|0.34]|0.52 1.00/0.44/0.35/0.27(0.25[0.19(0.30{0.25|0.33[0.21{0.38]0.19[0.35{0.36|0.20{0.24| 0.59
q16 [0.27{0.32|0.33|0.37(0.44(1.00{0.49|0.33|0.30|0.24(0.34(0.31]|0.36/|0.28/0.34|0.23(0.34(0.36|0.24|0.31| 0.59
ql7 |[0.29{0.3110.30|0.30({0.35(0.49 L@ﬁ 0.33(0.32(0.26|0.34|0.33/0.33(0.29{0.29|0.24|0.31{0.33(0.22|0.34| 0.56

g18a [0.33/0.30/0.32{0.27|0.27/|0.33|0.33{1.00/0.60|0.38(0.37(0.33|0.31|0.24|0.29|0.24|0.30|0.32(0.21]0.33| 0.57
gq18b |[0.32{0.26|0.28/0.23|0.25|0.30(0.32(0.60 1.00]0.52(0.37|0.33]0.30|0.25/0.25|0.25|0.270.30(0.21]0.35| 0.55
gql8c |(0.23]0.18|0.20/0.18(0.19(0.24|0.26|0.38(0.52 100 0.31)10.28|0.25(0.25{0.19/|0.24|0.20|0.23{0.18]0.29| 0.44

ql19a [0.27/0.28/0.31(0.29(0.30|0.34|0.34/0.37]|0.37(0.31{1.00|0.48/0.38|0.29]0.34(0.26|0.350.37(0.20|0.33| 0.57
g19b |0.26{0.25(0.27|0.23]0.25(0.31(0.33]0.33|0.33|0.28|0.48 1.109 0.33]0.30/0.30(0.27(0.32{0.33]0.24|0.35 0.53

g20a |0.27|0.29/|0.29(0.31(0.33]|0.36|0.33|0.31]|0.30(0.25(0.38|0.33/1.00/0.41{0.41(0.26/0.39/0.41(0.27|0.32| 0.57
q20b [0.21/0.20{0.21]0.19/0.21{0.28|0.29{0.24|0.25|0.25/|0.29(0.30{0.41 |1.00{0.24|10.31[0.26|0.28(0.21{0.31| 0.44
g21a |0.25/0.34|0.33(0.37(0.38|0.34|0.29(0.29|0.25(0.19(0.34|0.30{0.41|0.24]1.00(0.26|0.45{0.42(0.28|0.28| 0.60
g21b |0.20]0.20(0.20|0.17]|0.19(0.23(0.24]0.24]0.25(0.24|0.26|0.27(0.26|0.31]0.26[1.00|0.23{0.26(0.21|0.28| 0.42
g22a |0.26/0.32(0.32{0.33]|0.35|0.34(0.31{0.30|0.27|0.20(0.35|0.32|0.39/|0.26|0.45|0.23 1.00/0.54/0.33{0.33| 0.60

g22b |0.27|0.31(0.32|0.33]|0.36(0.36(0.33]0.32|0.30(0.23]|0.37(0.33|0.41)|0.28{0.42(0.26|0.54 1.00{0.33]0.38| 0.60

g22c |0.19{0.20{0.21/0.17(0.20{0.24]|0.22|0.21(0.21{0.18|0.20|0.24/0.27|0.21/0.28(0.21{0.33|0.33|1.00/0.33| 0.41
g22d (0.29{0.24|0.26|0.20|0.24|0.31(0.34(0.33|0.35|0.29]|0.33|0.35(0.32(0.31{0.28|0.28|0.33|0.38|0.33|1.00( 0.52

:::’;?e' 0.51/0.59(0.59(0.56|0.59(0.59|0.56|0.57 [0.55(0.44|0.57|0.53|0.57|0.44|0.60(0.42(0.60|0.60|0.41/0.52| 1.00

37




Table 3.6 Item total correlation- Bihar mathematics assessment Std 6

ql13h 0.58 0.55
q13i 0.58 0.54
ql4 0.56 0.52
ql15 0.58 0.54
ql6 0.58 0.55
q17 0.56 0.52
ql8a 0.57 0.54
q18b 0.56 0.52
q19a 0.58 0.54
q19b 0.53 0.49
g20a 0.57 0.54
g21a 0.59 0.56
q21b 0.43 0.39
g22a 0.59 0.56
q22b 0.6 0.57
q22¢ 0.42 0.37
g22d 0.54 0.5




Item level analysis

This includes item information, item person map, item difficulty, Distracter analysis of the MCI, Item
discrimination, Iltem characteristic curves for the items with strange performance

Item difficulty:

The term item difficulty or p value expresses the proportion or percentage of students who answered
the item correctly. Iltem difficulty can range from 0.0 (none of the students answered the item correctly)
to 1.0(all of the students answered the item correctly). Item difficulty is also termed as Item facility.

Figure 3.1 Understanding item difficulty

Everybody is able to
solve this item
correctly

Easy Easy. Very easy item

The normal distribution curve has a spread of population of all kinds i.e. less able to average to more
able. As per the Rasch model of item analysis if the item difficulty and the person ability are calibrated on
the same scale it would appear as the figure given below.

Figure 3.2 Understanding item difficulty and person ability

Location of More able group

+0.1/+0.2|+0.3|+0.4|+0.5|+0.6[+0.7|+0.8[+0.9|+1.0

Positive sided S.D. or standard deviation from mean

Location of Difficult items




Table 3.7 Item difficulty set wise- Bihar mathematics assessment Std 6

q1_1 0 ' ql_2 Both Easy

g2_1 g2_2 Both Easy
q3_1 g3.2 Set A Easy and B Medium
q4_1 q4_2 Both Easy
Both Difficult
Both Difficult
Both Medium
Both Difficult
Both Difficult
Both Difficult
Set A is Medium and B is Difficult
Both Difficult
Both Difficult
Both Medium
Both Difficult
g13a_1 0.8 Both Easy
q13b_1 0.7 ).78 Both Easy
q13c_1 ) Both Medium
gq13d_1 | Both Medium
ql3e_1 [ I Both Medium
gq13f1 | | Both Medium
q13g_1 I Both Difficult
gi3h_1 | Both Medium
q13i_1 ' Both Difficult
q14._1 [ ! Both Medium
g15_1 [ ( ] Both Medium
ql16_1 Both Difficult
g17_1 3 Both Difficult
gl18a_1 [ Both Difficult
q18b_1 ; Both Difficult
q18c_1 Both Difficult
g19a_1 Both Difficult
q19b_1 Both Difficult
q20a_1 Both Difficult
q20b_1 Both Difficult
g21a_1 ' Both Medium
q21b_1 | ' Both Difficult
g22a_1 0.44 & l Both Medium
2261 | ' Both Difficult
g22c_1 )¢ Both Difficult
Both Difficult

Difficult
Medium

0.0t00.39
0.4 t0 0.69
0.7t01.0

Important

The items which have the biggest p value in Set A and B are marked in Yellow which denotes that these were attempted by large
number of people and were comparatively easy.

The items which have the smallest p value in Set A and B are marked in Which denotes that these were attempted by least number
of people and were comparatively difficult.




Item discrimination

Whatis Findlay's Index and Item discrimination

We want items on our tests that inform us about student learning. We want items that differentiate or

discriminate between those who score high on the test and those who score low on the test. We want

this index to be easy to compute and easy to understand. The Findlay Index is the easiest to use. There

are three kinds of items.

Over Discriminating items — The poor students do worse and good students do more than
expected.

Under Discriminating items — The good students perform worse or less than expectation and the
poor students surprisingly do better. These are invalid items.

Discriminating item — Students perform according to their caliber and probability* to get the

answer correct.

Findlay Index formula:

Rankorder students in descending order based on total test score.

Splitthese studentsinto three groups:

NRU =Number of students getting the item correct in the upper band of the test

NRL =Number of students getting the item correctin the lower band of the test

NU = Number of total studentsin the upper band of the test

(Ignore the middle band of students)

Findlay Index =

No. correct in Upper band — No. correct in Lower band

No. of students in Upper band

The number in the upper and lower bands must be the same.

Figure 3.3 Understanding item discrimination

DISCRIMINATION TYPE OBSERVED RESPONSE EXPECTED RESPONSE ACCEPTANCE
GOOD STUDENTS DID EVEN THE PROBABILITY OF
BETTER THAN EXPECTED PERFORMING BETTER
OVER BBCRIMINATING AND POOR STUDENTS DID INCREASED WITH THE *
WORSE THAN EXPECTED ABILITY AND VICE VERSA
THE PROBABILITY OF THE PROBABILITY OF
PERFORMING BETTER PERFORMING BETTER .
HOEMEERSCRIMINATIG INCREASED WITH THE INCREASED WITH THE
ABILITY AND VICE VERSA ABILITY AND VICE VERSA
GOOD STUDENTS DID THE PROBABILITY OF
WORST THAN EXPECTED PERFORMING BETTER
UNDER DISCRIMINATING AND POOR STUDENTS DID X
MUCH BETTER THAN INCREASED WITH THE
il S ABILITY AND VICE VERSA




Table 3.8 A comprehensive table to understand the item function
competency wise difficulty and discrimination- Bihar mathematics assessment Std 6

Easy Students are not performing as per their ability

Easy | students are not performing as per their ability

Easy Students are not performing as per their ability

Easy Students are not performing as per their ability

Most Difficult Students are not performing as per their ability

Difficult Students are not performing as per their ability

Medium | students are not performing as per their ability

Difficult Students are not performing as per their ability

Difficult Students are not performing as per their ability

Difficult | Students are not performing as per their ability

Difficult Students are not performing as per their ability

Difficult | students are not performing as per their ability

Difficult | Students are not performing as per their ability

Medium | Students are not performing as per their ability

Difficult Students are not performing as per their ability

Most Easy Students are not performing as per their ability

13b Easy Students are not performing as per their ability

13c Medium Students are not performing as per their ability

13d Medium Students are not performing as per their ability

13e Medium | Students are not performing as per their ability

13f Medium Students are not performing as per their ability

13g Difficult | students are not performing as per their ability
13h Medium Students are performing as per their ability
13i Difficult Students are performing as per their ability
14 Medium Students are performing as per their ability
15 Medium Students are performing as per their ability
16 Difficult Students are performing as per their ability
17 Difficult Students are performing as per their ability
18a Difficult Students are performing as per their ability
18b Difficult Students are performing as per their ability

18c Difficult Students are not performing as per their ability
19a Difficult 9—5‘3 Students are performing as per their ability

19b Difficult Students are not performing as per their ability
20a Difficult 053 Students are performing as per their ability

20b Difficult “ Students are not performing as per their ability
21a Medium ' 0.56 Students are performing as per their ability

21b Difficult Students are not performing as per their ability
22a Medium ). | Students are performing as per their ability
22b Difficult Students are performing as per their ability

22c Difficult Students are not performing as per their ability

22d Difficult Students are not performing as per their ability”

‘Students are not performing as per their ability means either all students are over performing or
underperforming. The item is not identifying whether the student is a top scorer or a bottom scorer. The difficult
items have most of the time seen under performance by all students.




Table 3.9 Item location and corresponding performance- Bihar mathematics assessment Std 6

o Interpretation as per location on Percentage of people attempting
O RASCH scale correctly
13a -2.8 Easiest Item 81%
1 -258 Easy 79%
13b -2.45 Easy 78%
2 -2.17 Easy 74%
4 -1.95 Easy 71%
3 -1.84 Easy 70%
14 -1.51 Easy 65%
13¢ -1.21 Easy 60%
13d -1.17 Easy 59%
21a -0.94 Medium 55%
13f -0.86 Medium 54%
15 -0.84 Medium 53%
13h -0.58 Medium 49%
7 -0.4 Medium 46%
22a -0.18 Medium 42%
13e -0.08 Medium 40%
22b 0.05 Medium 38%
10a 0.06 Medium 38%
13i 0.09 Medium 37%
8a 0.14 Medium 36%
10b 0.25 Medium 35%
20a 0.25 Medium 35%
16 0.27 Medium 34%
11b* 0.38 Medium 45%
19a 0.52 Medium 30%
8b 0.55 Medium 30%
18a 0.56 Medium 29%
13g 0.8 Medium 26%
12 0.89 Medium 25%
7 1 Difficult 23%
19b 1.04 Difficult 22%
11a 1.09 Difficult 22%
18b 1.14 Difficult 21%
22¢ 1.32 Difficult 19%
9 1.36 Difficult 19%
22d 1253 Difficult 16%
21b 1.67 Difficult 15%
6 173 Difficult 14%
20b 1.78 Difficult 14%
18c 1.88 Difficult 13%
5 1.97 Most Difficult 12%




Item Person Map

The given graph is known as the Item Person Map. It depicts the spread of item and persons on a
common item-person scale. The mean location of item is 0.00 which means that average student here
is located towards the negative side of the items where he or she can attempt the less difficult items
with ease. The kurtosis for person map (peak of curve) is-0.66 and it is skewed (slope) at 0.22.

The distribution of the persons in the given figure reveal that more number of students are on the left
side (less able than average) of the scale in comparison to the number of able students are towards the
right side (more able than average). The difficulty levels of almost 14 - 15 of the items are matching with
ability of the students close to the mean. But the 10— 11 items which are all located below the mean are
of very easy level for this group of people. Remaining 15 items are difficult even for the average student

located closer to the mean.

Thereis a small group of people who are above the average group and away from the mean on the right
side. All items are easy for them. There is a group who are located on the extreme negative side of the
mean and found all the items difficult then their ability level. Remaining people are close to the mean
onboth sidesand they found items of all categories as easy, medium to difficult.

Figure 3.4 Item person map Bihar Figure 3.5 Person plot Bihar mathematics

mathematics assessment Std 6 assessment Std 6
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Percentile bands and item benchmarking

If we see the student's performance with reference to what should have been their mean scores we
find that very few students are in the highest percentile band. Where as if we see student's
performance with reference to what has been their mean scores we find that there are almost equally
distributed across all percentile bands. Also the last percentile band has a wide range of scores in
comparison to the expected scores in the last percentile band. The shift is more towards the negative
side of the meaninthe real observed case. The mean in each percentile band and the mean within each
one of these bands reflect the same. This overall reflects that the students have performed poorly in
comparison to what was expected.




Table 3.10 Percentile bands for Bihar math assessment Std 6

PERCENTAGE OF STUDENTS 25.30% 2720% | 24.40% |
PERCENTILE BAND 25TH 50TH 75TH 100TH | thete s abroad range of scores to be
RANGE OF PERCENTAGE OF MARKS | UPTO 25% | UPTO 50% | UPTO 75% | UPTO 100%
MEAN SCORE WITHIN 0to9 107016 | 177023 | 23TO41
ACTUAL MEAN 5.1 13.1 19.8 28.9
ACTUAL TEST MEAN SCORE 16 mgta';e;p:r;hg‘;géggg;" ﬁ%‘ﬂﬁﬁ
TEST SCORES 0to 41 ;lgg;lelg have got the expected mean
EXPECTED TEST MEAN SCORE 205
EXPECTED MEAN 5.7 15.4 24.9 33.8
MEAN SCORE WITHIN 070 10.25 |1025T0202520.25T030.75| 30.75 TO 41
RANGE OF PERCENTAGE OF MARKS | UPTO 25% | UPTO 50% | UPTO 75% | UPTO 100%
PERCENTILE BAND 25TH 50TH 75TH 100TH %ﬁiﬁﬂ'ﬁg&géﬂ ; n?_f eﬂ‘_’iﬁ?
PERCENTAGE OF STUDENTS 2890% | 3860% | 25.40% |INEEIOEOREE

Item benchmarking

All the students are put in specific percentile bands, then each of the items is seen in terms of the

number of correct responses in each band. Those items in a particular percentile band which have

percentage of students greater than or equal to 50% are suitable for such ability groups. Here we find

that 8 items can't be bench marked which means 50% of the most able students also could not attempt

these items correctly, 14 items are benchmarked at the most able level which means 50% of the most

able students could attempt these items correctly, 10 items are benchmarked at the above average

level, 7 items are benchmarked at the average level and 2 of the items are benchmarked at the low

ability level. This shows that the students located on the extreme negative end of the mean and those

who are in the 25th percentile band did not find many item suitable for them in terms of getting it

attempted correctly.




Table 3.11 Item benchmarking bands for Bihar math assessment Std 6

Ability groups Low Ability Average Above Avera Most Able
Items e i ) e e s N '
pr 25" Percentile | 50" Percentile 75" Percentile 100" Percentile
0 60 13.7 5 2.2
1 40 86.3 oE 97.8 Average
q2 % % % %
0 67 194 92 4.4
1 33 80.6 90.8 95.6 Average
q3 % % % %
0 Al 26.3 14.2 6.4
1 29 137 85.8 93.6 Average
qd % % % %
0 65 22.2 14.5 o
1 35 77.8 85.5 89.3 Average
q5 % % % %
0 952 92.7 89.3 70.9
1 4.8 7.3 10.7 29.1 ‘can't be benchmarked
q6 % % % %
0 90.4 87.3 87.1 74.7
1 9.6 127 12.9 25.3 _can't be benchmarked
q/ % % % %
0 83 63.8 43.4 21.8
1 17 36.2 56.6 78.2 Above Average
q8a % % % %
0 85.9 69.2 575 375
1 14.1 30.8 42.5 62.5 Most Able
q8b % % % %
0 89.5 77.9 67.9 a1.4
1 10.5 22.1 32.1 58.6 Most Able
q9 % % % %
0 977 215 79.8 52.2
1 2.3 8.5 20.2 47.8 _can't be benchmarked |
q10a % % % %
0 91.2 72.4 53.1 27.3
1 8.8 27.6 46.9 T2y Most Able
gq10b % % % %
0 929 76.1 57.1 31
il 7] 23.9 42.9 69 Most Able
glla % % % %
0 95.7 86.9 7341 52
1 43 13.1 26.9 48 can't be benchmarked
ql1b % % % %
0 88.5 63.8 39:9 21.4
1 11.5 36.2 60.1 78.6 Above Average
q12 % % % %
0 95.7 86.5 73.4 40.7
1 43 1855 26.6 59.3 Most Able
ql3a % % % %
0 44.4 14.8 8.3 3.8
1 55.6 85.2 91.7 96.2 Low Ability
g13b % % % %
0 49.2 19.5 11.9 6
1 50.8 80.5 88.1 94 Low Ability
q13c % % % %
0 74.7 411 26.8 14.1
1 253 58.9 73.2 85.9 Average
q13d % % % %
0 7.3 41.1 255 15.8
1 2 58.9 74.5 84.2 Average
ql3e % % %o %
0 90.8 67.6 49.5 26.7
1 9.2 32.4 50.5 73.3 Above Average
q13f % % % %
0 84.6 50.3 28.3 17
1 15.4 49.7 Zillm 83 Above Average




Table 3.12 Item benchmarking bands for Bihar Math assessment Std 6

Ability groups Low Ability | Average Above Average  Most Able Befichimanied
Items at which
s 25" Percentile | 50" Percentile 75" Percentile| 100" Percentile ability group

0 96.6 85.9 70.4 37.9

1 34 14.1 29.6 62.1 Most Able
q13h % % % %

0 90.2 62.9 333 207,

1 9.8 37.1 66.7 87.3 Above Average
q13i % % % %

0 96.1 77.6 49.1 22.4

1 39 22.4 50 776 Above Average
qld % % % %

0 78.1 37.8 {5l 6.2

1 21.9 62.2 849 93.8 Average
ql5 % % % %

0 88.3 54.8 26.9 1

1 i 45.2 731 89 Above Average
gl6 % % % %

0 95.9 82.7 55.8 2277

1 41 17.3 442 77.8 Most Able
ql7 % % % %

0 98.7 92.2 73.6 37

1 & 7.8 26.4 63 Most Able
q18a % % % %

0 96.5 85.3 66.5 27.6

1 3.5 14.7 335 72.4 Most Able
q18b % % % %

0 98.2 92.3 79.5 39.4

1 1.8 7.7 20.5 60.6 Most Able
q18c % % % %

0 99 95.9 87.8 60.9

1 1 4.1 12:2 39.1 Can't be benchmarked
ql9a % % % %

0 96.4 85.5 64.1 26.9

1 3.6 14.5 35.9 e Most Able
q19b % % % %

0 98 90.6 75.6 40.1

1 2 9.4 24.4 59.9 Most Able
g20a % % % %

0 95.5 81.7 54.7 24

1 4.5 18.3 45.3 76 Most Able
g20b % % % %

0 98.8 95.1 86.8 59

1 12 4.9 13.2 41 Can't be benchmarked
g21a % % % %

0 86.4 55.1 24.7 )

1 13.6 449 TEies 92.3 Above Average
g21b % % % %

0 98 93.6 84.2 59.6

1 2 6.4 15.8 40.4 _Can't be benchmarked
g22a % % % %

0 93.8 73.1 42 16.9

1 6.2 26.9 58 831 Above Average
g22b % % % %

0 95.3 79.3 49.3 18.5

1 4.7 20.7 50.7 81.5 Above Average
g22c % % % %

0 97.4 89.7 76.3 56

1 2.6 10.3 23.7 44 Can't be benchmarked
g22d % % % %

0 99 95.9 85.6 48.1

1 1 4.1 14.4 51.9 Most Able




Figure 3.6 Pie chart representation of all math items 6

beginner letter -word -para -story

Key Observations

Observe the increasing number of story level students in each of the percentile band from
25th to 100th

Observe the beginner level students who do not know reading. Their number decreases as the
percentile band progresses

Observe the letter, word and para level students. Even their numbers decreases as the percentile
band progresses Maximum number of story level students are in the top most percentile band

Maximum number of story level students are in the top most percentile band




Conclusive remark (Std 6 Bihar Mathematics Assessment)

The students could on an average achieve less than the ideal mean score. Their ability clusters more on
the negative side of the mean and their probability to get full scores decreases with their lowering
ability. A very small group of persons who are located on the extreme positive side of the mean have a
higher probability to achieve full scores where as the group of people who are located on the extreme
negative side of the mean do not have significant or visible probability to attempt the items correctly.
The gap between the most able group and the average people is wider than the average and least able
group. The test items are pitched at a lower Std level for the students yet they do not find many item

easy, most of the items for them are medium to difficult.

Figure 3.7 Item characteristic curves

the most difficult item Bihar mathematics
assessment Std 6
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Figure 3.8 Item characteristic curves

the most weakly discriminating item
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Key findings

The overall analysis of the test results and the assessments reveal that even if a assessment is
highly reliable and valid, as well as Std appropriate it does not mean that the students will be able
to perform appropriately onit.

The analysis indicates that students uniformly across different levels of performance on reading
assessment are not very familiar with the concept of multiple choice items.

Even if the assessment items have been pitched at a lower Std level still people find it medium to
difficult and not easy to deal with. (Example —Language assessment Std 6)

In mathematics as well, very few items seem easy to the students, rest all seem to be medium to
difficult. Whereas the assessment has been pitched at a lower Std level here also.

Overall students find mathematics test easier than language test. The spread of persons and
items on the item person maps and the gap of expected mean versus observed mean also clearly
indicate the sameinthe given figure.




. Reading is one common prerequisite for performing well on any of the written assessments. Here
it is clearly evident that those students who cannot read do not perform well on the written
assessment as well. These two examples from language and math assessment would support the
same. Four items have been taken from both assessment tools and from each set. The point to be
noticed is performance on items that require reading and those which do not require reading.

The subject could be math or language.

. In both the tests it has been observed that if the student cannot read and comprehend it becomes

difficult for him to write or give expression to his thoughts.

. If assessments are meant to gauge the performance of students and their learning levels we find
even in the regular constructed response items that there is a gap between being able to read and
being able to comprehend or understand it.

Table 4.1 Selected items of Bihar language assessment

Language - Std 6 Difficulty Level SetA SetB Correct Percentage
Vocabulary Easy V2 X 63%
Comprehension Short Difficult Cs4-18 X 14%
Comprehension Short / Mci Easy X Cs1-9 66%
Comprehension Wide Difficult X Cw6-18 14%

Figure 4.1 Comparing performances of items that require more reading or less reading
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Table 4.2 Selected items of Bihar mathematics assessment

Math - Std 6 ficulty Level SetA SetB
3 digit addition Easy 13a X 82%
Read a table and then respond Difficult 22¢ X 9%
3 digit addition Easy 13a 82%
Fractions Difficult X 6 10%
Read a table and then respond Difficult X 22d 17%

Figure 4.2 Comparing performances of items that require more reading or less reading
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Figure 4.3 Comparing overall performances with in Std 6 across language and mathematics
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Recommendation section

A Modified teaching method which includes frequent communication with the student by adding
component of verbal questioning can help in assessing during teaching learning process and giving
appropriate feedback.

A model of inter linked teaching learning assessing process needs to be introduced here which has
nine components each one of them being interlinked with the other one.

- N
What are we How are we Why are we
teaching teaching teaching

How are they learning How are they learning Why are they learning

What are we assessing How are we assessing Why are we assessing




The 'what', 'how' and 'why' of teaching

A teacher usually follows the curriculum and the prescribed books to teach the student so he or she
knows whatis being taught.

The ways things are taught in a classroom affect the student learning. If more sense organs are utilized
to understand a concept the learning is faster and retains for longer. The more a student will see, hear,
feel, touch or taste a thing the more he will understand.

Teachers teach in a classroom for various reasons. It is their job or they like teaching or they have to
finish the course or they want the student to learn something. The last one is the most important point
to ponder upon. Why are we teaching —so that the student can learn something, so that the student can
move upwards along the line of developmental continua of any construct or assessable subject matter.

The 'what', 'how' and 'why' of student learning

A student usually follows the prescribed text books and syllabus of the class or Std in which he is
studying. Whatever is taught in the classroom is his immediate learning. He might not have a
conceptual clarity in the initial level before reading further or before being taught further.

Itis the teacher's duty and moral obligation to gauge how he is learning by engaging him in conversation
and verbal questioning. The teacher must create an environment so that the student can easily feel
good rapport with the teacher and answer the questions to display explicitly his understanding of the
concept. Assessment need not always be paper pen or in a strict environment of viva voce. A student
will be able to understand where he is right now in terms of learning and where he needs to move up.
This can be facilitated by a teacher who can clearly see the difference in students who can read or
cannotread, who canread and understand or comprehend and those who can read but not understand
or comprehend. The teacher knows what is expected out of the student and how the student can
improvise with due guidance and appropriate feedback. This feedback should strictly be about the level
of learning and students response. It should not be a very good / well done or very bad / you are foolish
type of comment, but rather it could be “you are able to read but you need to understand that...”There
could be a situation where the student cannot read at all, he just understands what is told verbally and
responds verbally but when told to write he is confused. Every student needs to be treated differently
thus. Itis most important for a teacher to know at least those set of students in a classroom who do not
know how to read. So that first of all they can be taught how to read and measured on all other subjects
orassessment levels later on.

Why do students learn — this question again has various answers because they are intelligent, because
they are taught, because they need to pass the exam, because growth is inevitable with age and Std etc.
But the point to focus here is anything new to a student is a stimulus, if he can just sense it the learning
will be shortlived, if he is supported to perceive it correctly and understand it then the outcomes will be
better. His sensing can be developed to perceiving by the teacher. Reading can be developed to
understanding and comprehending by a teacher. Also at what level is the student being questioned
matters a lot. Is he being told just to look at some text and recall, recite, pick, match etc then his mind is
getting trained to only these kinds of questions. For exams he might just resort to rote learning. But if
guestions of higher order thinking can be introduced in the classroom teaching learning process then it
could be an opportunity for the student to start thinking, to solve problems, to apply their knowledge,



to evaluate, analyze and synthesize or even create. Students need training and grooming to answer
higher order thinking items. Teachers can take support from Blooms Taxonomy and its existing set of
action verbs to create such verbal items and interact with the students.

The 'what', 'how' and 'why' of assessment

Assessment is a way to measure and gauge student learning. What are we assessing depends on the
purpose of assessment. Is it a classroom test? is it a Std level assessment? and is it just a concept clarity
assessment? Are we assessing what the student knows or are we assessing what the student does not
know are important? Are we assessing what we have taught or are we assessing as per the way we have
taught themtorespond?

The word assessment does not implicate by any means or ways that it should be paper pen always. It
could be just writing anecdotes by observing a student's overall yearlong performance, it could be
assessing his homework or a project, it could be a long constructed response or essay, it could be
compilation of his everyday responses during the classroom hours, it could be MCl or short answers or
long answers.

The most important point of this model is why we assess? Do we assess because we want to see that
students have not learnt? or we assess so that we can gauge what students have learnt and not learnt so
as to help them to learn? Our motive and a constant motivation to keep this teaching learning process
go on matters the most. We all must remember that the end goal is not assessing rather it is improving
studentlearning.

It can be concluded that correct teaching — proper communication with verbal questioning — correct
feedback — correct learning — purposeful assessment all of this is interlinked as one cannot work
withoutthe other. All the wheels need to spinin same momentum and direction.

How correct are we when we say that the students have performed poorly in exams without knowing
whether they can read or not and if so whether they can comprehend or not is a question and a deep
thought to be pondered upon.




Figure 6.1 Bihar language assessment Std 6
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Figure 6.2 Bihar mathematics assessment Std 6
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Figure 6.3 Bihar mathematics assessment Std 6
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Figure 6.5 Bihar mathematics assessment Std 6
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Figure 6.6 Bihar mathematics assessment Std 6
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