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Py

T4_Q1 vii-Three digit is divided

o 20.817 77.796 544
by
T4_Q1 _viii-Three digit divided by

o . 20.880 78.489 517 .864
one digit with no division 0
T5_QI-Fractions of the shaded

- 19.120 64.220 473 .882
part
TS _Q2-biggest fractions 20.993 80.844 2293 .868
T6_QI_i-take time to reach school

- 20.838 78.066 .528 .864
and return home
T7__ql_i-Recognize and calculate

T . 20.528 77.584 465 .864
Nepalese currencies
T8 QI-cout from chart (Apple) 20.366 77.879 462 .864 j
T8 Q2-cout from chart (orange) 20.697 78.823 344 .866 j
T8 Q3-cout from chart

o 20.669 76.904 567 .862
(Maximum)
T8 _Q4-cout from chart (Apple and

20.831 78.524 455 .865

grapes)
T9_QI-dostamce of house and

B 20.782 79.604 27 .868
temple
T9_Q2-who has more money 20.669 77.429 504 ‘ .864 j
T9_Q2 i-How to find who has

o 20.796 79.298 328 .867
more money
T9_Q2 ji-need to do to find who

T 20.838 80.264 .202 .869
has more money
T9 Q3-cost of pen 20.408 75.378 .388 I.866
T9_Q4-chocolates distribute

- . 20.768 75.981 8359 .867
| equally to 5 friends
T9 Q4 i-need to distribute equally |20.852 79.404 .346 ( .867
T9_Q4 _ii-Perform and find for

o 20.894 79.272 411 .866
equally distribute

// %/
frﬁ/ v -
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Reliability Statistics of Numeracy pilot test

Yo

O R
The overall reliability of the test items was calculated by using Cronbach Alpha method by using SPS$2 3 e

overall internal consistency/reliability is presented in table below.

Reliability Statistics
Cronbach's

Alpha N of Items
869 |35

Corrected Item total Correlation.

Item-Total Statistics

Item description

Scale Mean if Item
Deleted

Scale Variance

if Item Deleted

Corrected  Item-

Total Correlation

Cronbach's Alpha if
Item Deleted

T1_Q1-Match the shape with their

//3/ /ﬁj/

names (Circle, Triangle, Square, |17.627 72.718 445 .866
Rectangle)
T1_Q2-Length of pencil 20.190 79.900 295 .867
T1_Q3_i-Identify the right angle 20.585 80.784 .102 .871
T2_QI-Devanagari and  hindu

- 17.655 75.291 .349 .868
Arabic script (4, 8. 12, 16)
T3 Q1 _i-Write Number name (36) |20.535 76.974 .536 .863
T3_Q1 ii-Write  Number name

- 20.521 77.003 -533 .863
(126)
T3_Ql iii-Write  Number name

- 20.648 76.599 597 .862
(4583)
T3 Q2 i-Write in figure (159) 20.458 77.073 532 .863
T3 Q2 ii-Write in figure (12356) |20.627 77.072 585 .863
T3 Q3 _i-Ascending order below

N 20.817 78.973 381 .866
100
T3_Q3_ii-Ascending order below

- 20.789 78.877 376 .866
1000
T4_QI1_i-Ascending  order  of

- 20.190 79.659 333 .867
below 100
T4_QI _ii-Ascending  order of

- 20.225 79.594 313 .867
below 1000
T4_Q1_iii-Double digit addition

. 20.521 77.301 498 .864
with carry over
T4 QI iv-Four digit subtraction 20.697 77.376 o2l .863
T4 Q1_v-One digit multiplication |20.472 77.499 480 .864
T4 Q1 vi-3 digit multiplication 20.894 78.634 516 .865 \
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‘Appendix

1. Item parameters of Mathematics Pilot test for benchmarking.

Item parameters

g P ”.
b -l‘(h'it

Percentage of

Items N Min | Max | Mean Std. Dev. correct answer
T1_QI-Match the shape with their names

(Circle, Triangle, Square, Rectangle) 150 0 4 83173 1.0902 84%
T1_Q2-Length of pencil 149 0 1 0.839 0.3688 84%
T1_Q3_i-Identify the right angle 150 0 1 0.453 0.4995 45%
T2_Q1-Devanagari and Hindu Arabic script

(4. 8,12, 16) 150 0 4 3818 0.9451 84%
T3 QI _i-Write Number name (36) 150 0 1 0.487 0.5015 49%
T3 QI _ii-Write Number name (126) 150 0 1 0.5 0.5017 50%
T3 Q1 _iii-Write Number name (4583) 150 0 1 0.373 0.4853 37%
T3 Q2 i-Write in figure (159) 150 0 1 0.56 0.498 56%
T3 Q2 ii-Write in figure (12356) 148 0 1 0.405 0.4926 41%
T3 _Q3_i-Ascending order below 100 150 0 1 0.22 0.4156 22%
T3_Q3_ii-Ascending order below 1000 150 0 1 0.247 0.4325 25%
T4 Q1 _i-Ascending order of below 100 149 0 1 0.839 0.3688 84%
T4 _QI_ii-Ascending order of below 1000 149 0 1 0.812 0.392 81%
T4_QI_iii-Double digit addition with carry

over 149 0 1 0.53 0.5008 53%
T4 Q1 _iv-Four digit subtraction 150 0 1 0.353 0.4796 35%
T4 _Q1_v-One digit multiplication 150 0 1 0.567 0.4972 57%
T4 Q1 _vi-3 digit multiplication 150 0 1 0.153 0.3615 15%
T4 Q ];vii-Three digit is divided by 150 0 1 0.227 0.4201 23%
T4_Q1_viii-Three digit divided by one digit

with no division 0 150 0 1 0.16 0.3678 16%
T5_QI-Fractions of the shaded part 150 0 4 1.933 1.8705 48%
T5_Q2-biggest fractions 150 0 1 0.04 0.1966 4%
T6_Q1_i-take time to reach school and return }

home 149 0 1 0.195 0.3973 20%
T7__ql_i-Recognize and calculate Nepalese

currencies 149 0 1 0.497 0.5017 50%
T8 QIl-cout from chart (Apple) 148 0 1 0.662 0.4746 66%
T8 _Q2-cout from chart (orange) 149 0 1 0.322 0.4689 32%
T8 _Q3-cout from chart (Maximum) 149 0 1 0.362 0.4823 36%
T8 _Q4-cout from chart (Apple and grapes) 149 0 1 0.208 0.4073 21%
T9_Q1I-dostamce of house and temple 149 0 1 0.262 0.4411 26%
T9_Q2-who has more money 148 0 1 0.351 0.479 35%
T9_Q2_i-How to find who has more money 149 0 1 0.255 0.4374 26%
T9 Q2 _ii-need to do to find who has more

money 149 0 0.208 0.4235 10%
T9_Q3-cost of pen 149 0 0.617 0.8511 7%
T9_Q4-chocolates distribute equally to 5

friends 149 9 0.262 0.8252 3%
T9_Q4 i-need to distribute equally 149 1 0.181 0.3865 18%
T9_Q4_ii-Perform and find for equally

distribute 148 0 1 0.142 0.3501 #SRILL!
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facilitate the construction of the test items. It also consists of instruction for undertakf

”
I,'
oo

reading assessment with some specific guidelines. AR b

On the whole, this framework provides a theoretical guideline in order to make national
assessment on the core literiacy and numeracy competencies that are fundamental in early
grade language and mathematics. Moreover, it helps understand the existing status of
students’ literacy skills in order for the Ministry of Education to formulate the policies that
improve reading and numeracy skills of early grade students. It is also expected that this
framework provides insights into understanding how schools, parents, students and local
authorities can work together towards supporting early grade students in developing their
reading and numeracy skills. In fact, the framework for early grade literacy and numeracy is
developed in acordance to international practices of early literacy assessment in mathematics
and early grade literacy as well as on the basis of our curriculum. Since content points,
competencies and types of task/item are dependent upon curricular competencies, the
National Litercy Assessment framework is targetted to assess literacy achievement of early
grade students in reading and mathematics reasonably. Therefore, it is expected that this
framework as a whole provides input to the Ministry of Education and other concerned
stakeholders to design programs and activities for developing students’ literacy skills as well

as to develop effective ways to assess literacy skills of the students.

Temporal Comparison

Benchmarks of reading and numeracy in NARN will be a standard for upcoming days in
comparing results over the time as temporal comparison. The benchmark of reading has been
already published in a separate document. Hence, Numeracy benchmark is a part of this
framework which is developed during the process of framework development as an integral
part of the framework. This benchmark will also help in comparing results with the GPF with
a policy linking workshop. Since the curriculum of Nepal and international organizations and
countries is different, it is a meaningful decision of ERO to develop a NARN framework

based on the national curriculum and it is also aligned with GPF within its limitation.




Chapter III

Summary and conclusion

Basic literacy is the foundation that children need to be successful in all other areas of
education. Children first need to learn to read so that they can read to learn and as children
pass through the grade levels, more and more academic content is transmitted to them
through text, and their ability to acquire new knowledge and skills depends largely on their
ability to read and extract meaning from text. Early grade learning has been one of the major
focus areas of the national education reform agenda. Therefore, there is a need for assessing
students’ reading ability in the early grades. Primarily, this framework provides a general
guideline to clarify the concept of literay, literacy assessment (framework and cycle), skills

and domains of readings, and mathematics.

Children’s reading and numeracy competency has been given much importance since early
grades lay important foundation for further development of education. The Early Grade
Literacy traditionally involved simple reading, writing and arithematic shortly abbreviated as
three R's. Realizing the importance of early grade literacy many countries and international
agencies have conducted Early Grade Literacy Assessment in different names. Early Grade
Mathematics Assessment (EGMA) and Early Grade Reading Assessment (EGRA) have
been used as the model for early literacy assessment among many countries of the world.
Learning from international practices and based on national curriculum of primary school
mathematics (grades through 1 to 3) the framework for National Assessment for Reading and
Numeracy(NARN) for Nepal has neen constructed. The main objective of NARN is to
measure whether our national educational system is creating opportunities for students to
achieve reading and mathematical literacy. In this context, this Framework provides a general
guideline for understanding the concept of National Assessment for Reading and Numeracyin
measuring both early grade reading and numracy (mathematics) skills. The Framework is
consisted of four sections: Introduction to National Assessment for Reading and Numeracy,
Assessment of Reading competencies, Assessment of numeracy and mathematics
competencies including this conclusion. This framework specified content domain including
number and patterm. For each content domains, there are sub-domains which are detailly
specified in terms of performance competencies. Major categories of tasks or item types have

also been formulated and then examples for tasks/items have also been developed so as to
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WA
things associated to the administreation of the test including an appropriate environmerit® O%7T

conducting the test.Wriitten guidelines for conducting the test should be developed so as to
maintain uniformity in administering the test. The following guidelines are some to be taken
into consideration while conducting well formed paper and pencil assessment/test on already
sampled/selected students' groups.
Sitting Arrangement:
i) Arrangement of spacious/comfortable sitting arrangement as needed with enough
light for each examinee.
ii) Special arrangement for differently abled examinee.
Group Instruction:
i) Orient to the class/group(examinees) what is going to be assessed and with what
purpose and how to make response in written form.
ii) Make them clear whether or not to use some tools like compass/ set squares etc. in
their workings.
iii) Orient what is to be done when they want to make quarry as to the item(s) or any
thing else during the test period.
iv) Orient them as to the total time limit of the test duration and division of time on
the items.
One-to-one assessment
i) Orient the sampled students what is going to be assessed and the purpose of the
assessment
i) Make them clear that they have to answer the some of the questions orally
following the instruction of the assessor.
Ethical Consideration
i) Make clear that ethical consideration including their personal identification will
be kept confidential/secret in course of study.
ii) Make clear that they might not be involved in the test if they don’t want.
Instruction within test items/tasks- Instruction to the test items
i) Mention the type of the items and the mode of answering clearly.
For example, selecting right response in multiple choice item,
transferring mode such as changing units of measurements,
or solving verbal problems.
ii) Mention if some instrument are intended to be used in drawings or free drawing

are prererred.

S
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2.4.Method and process of conducting assessment

s TR

and-pencil test including grade 4 and above. But oral assesment seems to be the common
approach to assess early grade literacy as adopted by international studies sush as, EGMA
(2014) and ERGA (2016). In regard to necessacity and importance of oral assessment in
assessing early literacy, ERGA (2016) mentions:

...most national and international assessments were historically administered as

paper-and-pencil tests to students in grade 4 and above (that is, they assumed students

could read and write). It was not always possible to tell from the results of these tests
whether students scored poorly because they lacked the knowledge tested by the
assessments, or because they lacked basic reading and comprehension skills. Since

2010, a turn toward reading-skill assessments in the early grades . . . marks a change

in awareness among international education researchers and stakeholders regarding

the need for more empirical information about young children’s ability to read with

comprehension (p.1-2).

The above paragraph clearly indicate that written assessment might be inadequate to
assess early literacy and the influence of awareness about young children ability to read with
comprehension has been brouhgt by international studies such as ERGA since 2010. Due to
such reason, recent version of ERGA (ERGA, 2016) and EGMA (2014) has been taken as
one main reading in developing early literacy here in this study. Since children learn to read
for read to learn, reading becomes one of the means to achieve literacy. The paper and pencil
test assumes that students could read and write. In order to assess literacy skill of
mathematics students are given problems/ items/tasks in written form and students need to
answer in written form. Unlike oral assessment written assessment has many constraints in
asessing students assessment achievement. This is because in oral assessment the assessor
can suplement for language defeciency and other problems. This is why conducting written
assessment using paper and pencil test imposes many limitations in assessing early litreacy of
mathematics. To overcome such problems at least partially, clear and detail instruction for
conducting the item/task should be developed appropriately( in addition to construction of
appropriate items/tasks). For that purpose, clear and detail guidelines should be made so as to
facilitate the conduction of assessment for the assessment takers or asessors. So after
constructing the test set with the guidelines of conduction, the test are piloted to get better
precision for final administration. More than that the test takers or the assossors should be

given training so as to conduct the test appropriately and uniformly. There are many other
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3. Framework for Reading
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Benchmark
Summary

Round 1 Round 2 Round 3
22% 24% 22%

52% 44% 57%
73% 78% 80%

Those cut-scores are the valid threshold to compare performance of students of grade 3 in
numeracy. The final round cut-scores are presented in a visual form to make it more

understandable.

The above cut-scores are presented in a visual form below:

MM1 MM2 MM3
Below Basic Basic Proficient
22% 57% 80%

Result: The three cut scores — MM represents the cut score between below basic and Basic,
MM2 represents the cut-score between basic and proficient, and the MM3 represents the cut
score between proficient and advance. Thus, the final cut scores for NARN assessment in
Numeracy are MM1 — 22%, MM2 = 57% and MM3 = 80%. These cut-scores are the final
benchmark for numeracy that are used to compare the results and identify proficiency of all

children at the end of grade 3.




The y-axis represents the bookmarked percentage of correct answer and in x-axis, pandh;g;n e 2@
l;"Q.,‘

experts code number. “o%,, TRk

The standard deviation of the bookmarked difficulty is 7% in first cut score, 6% in second cut

score and 3% in third cut-score in second round.

2.6 Results
Through the three round rigorous efforts of the panel members, three set of cut-scores were

generated. Those three sets of cut-scores of three different rounds is presented in the figure

below:
Overall Benchmarks
%
90% . SO
80% 73%
70%

; 57%
60% 52% 2
50% 44%

40%
30% 2%, 24% 22%
20% 3 .
10% ‘
0% 1
Round 1 Round 2 Round 3

MM B MM2 B MM3

The standard deviation of bookmarks of all levels revealed that in the last round, the panel
experts were close to the similar bookmark or cut-score.

The final average score of the cut-scores was calculated by subtracting the percentage of
correct answer from | to get the appropriate difficulty level of the items. Thus, the average
summary is generated by using the [-MM1, 1-MM2 and 1-MM2 average scores. Overall
benchmark summary in terms of cut-scores of all three rounds are presented in the following

picture.




cut score and 5% in third cut-score in second round.

3. Third Round bookmarks presented in the difficulty level.

The bookmarks of 20 raters are presented in the table below:

Expert's Code MM1 MM2 MM3
1 81% 48% 20%
2 81% 49% 21%
S 84% 45% 21%
4 81% 35% 16%
9 81% 45% 20%
6 81% 32% 15%
7 81% 35% 16%
8 81% 41% 20%
2 66% 48% 25%
10 81% 41% 20%
11 57% 45% 22%
12 81% 49% 21%
118 81% 48% 21%
14 81% 32% 15%
[ 66% 40% 20%
16 81% 49% 22%
17 66% 36% 21%
18 81% 49% 21%
19 81% 49% 21%
20 81% 49% 21%

The graphical presentation of the cut scores based on the bookmarked percentage correct

answer are presented below:
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2. Second Round bookmarks presented in the difficulty level.

The bookmarks of 20 raters are presented in the table below. The MMI represents the first

# cut-score between below basic and basic level, MM2 represents the cut-score between basic

and proficient and MM3 represents the cut-score between proficient and advance levels.

’;pen's Code MM1 MM2 MM3
1 81% 35% 18%
2 81% 49% 22%
g 81% 45% 21%
4 57% 41% 22%
S 81% 49% 20%
6 81% 53% 21%
7 81% 45% 25%
8 81% 45% 25%
2 84% 49% 32%
10 81% 40% 26%
11 53% 35% 20%
12 81% 50% 30%
13 81% 49% 26%
14 81% 35% 15%
15 66% 41% 18%
16 81% 49% 22%
17 66% 36% 20%
18 66% 49% 26%
19 84% 50% 21%
20 66% 41% 10%

The graphical presentation of the cut scores based on the bookmarked percentage correct

answer are presented below:
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" 1. First Round bookmarks presented in the difficulty level.

The bookmarks of 20 raters are presented in the table below:

Panel Expert's
Numeric Code MM MM2 MM3
‘ 1 81% 41% 37%
2 81% 49% 9%
3 84% 81% 41%
4 84% 49% 32%
5 84% 45% 20%
6 81% 49% 35%
7 84% 45% 37%
8 81% 48% 32%
9 66% 49% 35%
10 81% 45% 0%
11 53% 35% 18%
12 81% 50% 30%
L?) 81% 50% 25%
14 81% 32% [ 15%
15 84% 40% | 23%
16 81% 48% | 22%
17 66% 35% | 21%
18 66% 49% | 26%
19 84% 66% [ 21%
@ 81% 48% [ 15%

The graphical version of the bookmark is presented below:

MM1 MM2 MM3
100% 100%
90% 90% ‘ 90%
80% 80% 80%
70% 70%
60% 60% 60%
0% 50% 50%
40% , 0% 40%
Ao 30% 30% 1
Sl 20% ! 20%
gl 11111 e 11 AT 1 1
0% e - 0%
13579111315171921 1 3 5 7 9 11131517 19 21 2¢ 1 4 7 10131619222

L ! 4 |

The standard deviation of the bookmarked difficulty is 8% in first cut score, 11% in second

VISR A S o e citscare e /
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2.5 Output of Bookmark Method for NARN ”'{%T. iﬂ:“ "‘

The cut scores for benchmarking were derived through a thoré)ugh and rigorous process
involving multiple rounds of deliberation by a panel comprising experts from esteemed
organizations such as the World Bank, USAID, World Education, Centre for Education and
Human Resource Development (CEHRD), Curriculum Development Centre (CDC), and the
Education Review Office (ERO). Although there were more than 30 participants, only 20
person's panel have participated in the bookmarking activity and other participants observed
the process.

The panel's collaborative efforts, spanning three rounds of intense bookmarking and one
discussion session, resulted in the establishment of the cut scores. These scores represent the

thresholds that define the different proficiency levels. To visually present the outcomes, the

cut scores generated by the panel have been graphically represented.

The panel participants were coded to anonymize them. Anonymity of the participants is
expected make them confident and bookmark will be confidential so that they do not hesitate

in the process of bookmarking. The codes used for the panel are presented below.

[ Panel Expert's code

[used to identify by moderator] Panel Expert's Numeric Code
Nehanmian Primary 1
KM %
Fifty four 8
sh 4
SAM 5
Five 6
NR 7
Secondary - SA 8
T0316 9
KSSS 10
RT 11
RT1 12
ST 18
University - DA 14
HP 1S
Officer - RC 16
Org- CLAMP 17
E 18
S2070 19
SUR 20

35
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- All 20 panel members participated in marking the answer sheets, whi@ﬁ*ﬁ%‘g

them gain familiarity with the test questions and understand the students' levels» T,

experience instilled confidence in their ability to assess the students accurately.

S. Methodology Selection:

a. The Education Review Office evaluated various methods for benchmarking the
NARN (Numeracy) proficiency levels. To ensure a valid and evidence-based
benchmarking process, the bookmark method was chosen. However, instead of using
Item Response Theory, a modified version of the bookmark method was adopted. The
modified method utilized classical Test Theory, specifically the difficulty of the test

items in terms percentage of correct answer.

d. Process of Benchmark Development:

Step 1: Marking Answer Sheets - Familiarization with Test Items: Panel members marked

the answer sheets, which allowed them to become familiar with the test items.

Step 2: Individual Rating of Round 1 - Estimation of Item Difficulty Individually: Each
~panel member individually bookmarked the test items in the first round based on

the sorted items on difficulty.

Step 3: Individual Rating of Round 2 - Conforming Item Difficult, the panel member

bookmarked the sorted booklets based on the evidence of pilot test results.

Step 4: Group Discussion - Sharing Reasons for Bookmarking Items: Panel members
participated in a group discussion where they shared their reasons for bookmarking
particular items based on their perceived difficulty. The items were sorted based on
their difficulty level. This process was moderated by psychometrician/facilitator

from ERO.

Step 5: Final Rating by Individual Panel Members after Group Discussion: Following the
discussion, panel members individually provided their final rating or bookmark for

the difficulty of the test items for three cut-scores. .

s

e
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b. The draft descriptors were designed to define four proficiency levels: below
basic, basic, proficient, and advanced.
2. Panel Discussion and Revision:
The panel of the benchmark development workshop reviewed and discussed the
proficiency descriptors prepared by the experts. The panel provided suggestions and

feedback to the IMEN team for revising the benchmark descriptors.

3. Alignment with Global Proficiency Framework (GPF):

The Education Review Office defined the alignment of the benchmark with the
Global Proficiency Framework (GPF). The alignment process focused on the general
descriptors for the below basic, basic, proficient, and advanced levels.

General Descriptors:

e Below Basic: Learners exhibit a lack of fundamental knowledge and skills,
preventing them from completing even the most basic tasks.

e Basic: Learners possess partial knowledge and skills, enabling them to
partially complete basic tasks.

e Proficient: Learners have sufficient knowledge and skills to successfully
complete basic tasks.

e Advanced: Learners demonstrate superior knowledge and skills, allowing

them to successfully tackle complex~ tasks.

Note that the initial task of benchmarking process for numeracy in Grade 3 involves
the preparation of draft descriptors by experienced experts, revision based on panel
feedback, and alignment with the Global Proficiency Framework to ensure accurate

assessment of students' proficiency levels

4. Panel Composition
- The benchmark setting workshop included a panel of 26 members:
- 9 primary level teachers who teach Grade 3.
- 7 secondary and lower secondary teacher/experts of Mathematics.

- 4 University Subject Experts.
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These steps in the Bookmark Method guide the process of standard setting, ensuring that the [fore \T‘f\‘ﬂ\ '

-

it g

ign,,

cut scores are determined based on expert judgment and the defined competency levels. The
method combines professional expertise with data-driven analysis to establish meaningful

and valid cut scores for the assessment.

Adopted from: Issayeva L. (2021). Assessment Systems Corporation (ASC). The Bookmark
Method Of Standard Setting. Accessed date: July 9, 2023. Retrieved from: The Bookmark

Method of Standard Setting - Assessment Systems

https://assess.com/the-bookmark-method-of-standard-
setting/#:~:text=The%20pr0cess%200f%205tandard%20setting%20employing%20the%ZOBo
okmark,item%20difﬁculty%20in%20an%20ascending%200rder%2OMore%20items

b. Bookmark Method procedure adopted in Nepal for Grade 3 Mathematics

1. Test Booklets are prepared in dual language — Nepali and English language so that
both language using students can communicate and answer.

2. Printing of test booklets — 150 test booklets were printed. Students are allowed to
answer in the booklet with an appropriate space.

3. Sample: A sample of 150 students was taken. Half of them were taken from grade 4
and half from grade 3. The reason of selecting students from both grades is that grade
3 students are too earlier to assess in grade 3 curriculum in July and grade 4 students
have already studied in grade 4 for 2 months after grade 3. Since the tools are
prepared for the students who completed grade 3. To get the realistic data closer to the
average level of grade 3 at the end of academic year of grade 3, grade 3 and grade 4
students are mixed in the sample.

4. Test administration: One hour test administration was conducted to pilot the test

items.

¢. Process of Benchmark Development
Process of Benchmark Development for Numeracy of Grade 3
1. Expert panel composition
a. The experts from the IMEN project, who have extensive experience in curriculum

development, textbook development, curriculum piloting, curriculum and textbook




The steps involved in the Bookmark Method for standard setting - cut scores developmen!fdbea’ ety

as follows:

I. Identify a team of subject matter experts (SMEs): Form a group of 6-12 experts, led by a
test developer, psychometrician, or statistician. These individuals should possess expertise in

the subject area being assessed.

2. Analyze test takers' responses using item response theory (IRT): Utilize IRT to analyze the
data collected from the test administration. This analysis helps determine the difficulty of

each item and provides valuable information for the standard setting process.

3. Create a list of items in ascending order of difficulty: Arrange the test items based on their
difficulty levels, from easiest to most challenging. This step helps establish a clear

understanding of the item difficulty continuum.

4. Define the competency levels for test takers: Engage the SMEs in discussions to define the

different levels of proficiency or competency that test takers can achieve. These levels could

include categories like "pass" and "fail" or multiple proficiency levels.

5. Place bookmarks based on professional judgment: Without access to IRT values, the
experts individually read the items in ascending order of difficulty. They place bookmarks at
appropriate points along the continuum based’ on their professional judgment and the

predefined competency levels.

6. Calculate thresholds based on the bookmarks: Once all experts have placed their
bookmarks, calculate the thresholds or cut scores for each competency level. These

thresholds represent the score ranges that differentiate one level from another.
7. Discuss results and perform a second round if necessary: Review the results and engage in

discussions among the panel members. If needed, a second round of placement and

discussions may be conducted to refine the cut scores and ensure consensus among the

) e

experts.
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administering the test to a representative sample of examinees and calculating the di’f":%gz}% e
statistics for each item. These items are then arranged in order of difficulty, and a pangT"Eﬁ el
experts reviews them to determine where cut scores should be placed, represented by
bookmarks. The method has the advantage of incorporating the expertise and confidence of

the panelists, ensuring a thorough and informed decision-making process.

Standard setting, a crucial part of test development, involves defining achievement or
proficiency levels and corresponding cut scores. Arbitrary cut scores lack validity, which is
why psychometricians use methodologies from the scientific literature to assist in setting
appropriate cut scores. The Bookmark Method is one of the two main approaches used
internationally for establishing assessment standards, with the other being the Angoff
Method. However, unlike the Angoff Method, the Bookmark Method requires administering
the test before defining the cut scores based on test data. This enhances the process's validity,
as it provides additional information to subject matter experts during the decision-making

process.

Implementing the Bookmark Method involves several stages. First, a team of subject matter
experts (SMEs), typically comprising 6-12 individuals and led by a test developer or
psychometrician, is assembled. The test takers' responses are analyzed using item response
theory (IRT), and a list of items is created in ascending order of difficulty. The competency
levels for test takers are then defined, and the SMEs individually review the items without
access to the IRT values. They place bookmarks where they believe the cut scores should be
based on their professional judgment and the defined competency levels. The thresholds and
cut scores are subsequently calculated based on the bookmarks set by the SMEs. If needed, a

second round of discussion may be conducted to refine the results.

In practice, the Bookmark Method allows for a collaborative and informed decision-making
process. It ensures that the classification of examinees is based on valid criteria, contributing
to the overall reliability and validity of the assessment results. The method's reliance on

difficulty statistics and expert judgment helps establish meaningful and defensible cut scores,

meeting the goals of the test and enhancing its overall validity.




C. Benchmark for NARN
b"’?&* —_
The NARN Framework incorporate a benchmark set by the ERO (Education Review Office)™™ T4t

as an integral component. This benchmark is established in a realistic manner, taking into
account the insights from 150 students' scores from a pilot study. The NARN report, 2020
highlighted a disparity between the expected reading fluency benchmark of 45 words per
minute, as set during the NEGRP (National Early Grade Reading Assessment), and the
observed reading fluency rate of only 8 words per minute according to the NARN 2020 data.
This gap in achievement could be identified and addressed through the use of supporting
evidence, such as research-based data. Thus, the numeracy framework will aim to establish a
more realistic benchmark for assessing students' mathematical proficiency, drawing from the

valuable insights gained from the NARN 2020 data.

As a crucial component, the benchmark for the NARN Framework is developed prior
to the administration of the final assessment. This benchmark is carefully prepared and
refined to ensure its accuracy and relevance. The framework will serve as a reference point
for all to provide clear guidelines and standards for assessing students' mathematical
proficiency. The framework is a living document. For periodic updates and refinements based
on ongoing research and data analysis, benchmark will provide a basis for ERO and it will be

updated periodically.

The NARN Framework provides cut scores for different proficiency levels, along
with corresponding descriptors, based on substantial evidence. These cut scores will serve as
benchmarks to determine the level of proficiency achieved by students in mathematics. The
descriptors will provide clear and concise descriptions of the knowledge and skills
demonstrated by students at each proficiency level. By establishing these cut scores and
descriptors, the framework aims to ensure consistency and objectivity in evaluating students'
mathematical abilities. This evidence-based approach will enhance the validity and reliability
of the framework's proficiency levels and descriptors, enabling educators to make informed

decisions regarding students' mathematical proficiency.

a. Introduction to Bookmark Method
The Bookmark Method is a scientifically-based approach to setting cut scores on an
examination, aiming to make the process of classifying examinees constructive and valid
(Lewis, Mitzel, & Green, 1996). Unlike arbitrary cut scores, the Bookmark Method utilizes

difficulty statistics on all items, making it a data-driven approach. It operates by

/ 1
- 2\? o

\/7




et
a'eﬂ‘lﬂ‘“:é
qucazw&mﬁ?oalwmmﬂwﬁwwﬁ?

l"‘"’l vi(l‘&\
&

GRIEED
g 7 5% farer v fEeET e R |

Mira has Rs. 10 and Aakash has Rs. 20. What do you do to find the money who has more

by how much? Tick the sign v' in the correct operation.

#) SE (addition)

A7) =aT3 (Subtraction)

g) U (Multiplication)

3) 9T (Division).

T ¢ TFH B ¢ [EHTT TR T@ISTEE | Who has more money? Find it by calculation.
) TIAT FAHET HeA 3.0 AU Y AT IS FATR! T Bl

gt 7

The cost of a pen is Rs. 20. What will be the cost of 5 such

pens?

) UJET WATHEHT YO HIAT THes S | G qUed Fd FFades Y AT ATHesars
EHEL

There are 250 chocolates in a packet. If you distribute all chocolates among 5 friends
equally, how many chocolates will each get?

i) IS THFIANT & g ¢ foF faseqar T (V) TS=E™ | What do you do
for above statement? Tick (V) in the correct option.
F) WS (Add) @) WeTS (Subtract) ) U (Multiply) )W (Divide)

i)  f&®™ THEM 7 wET F9SE | Caleulate and find it.

s x%u@ :




Task 8. IRV w@IraT 9T qABIEE AR {9 Take information
graphs and table.

e fague w@r=a qead I fEuar yeAeedr 3uv e |
Read the given below graph and answer the following given questions.

bar graph

Student survey - favourite fruits

from simple

100
80
60
40
20
o
mangoes apples grapes bananas oranges
&) ST H{FHATET VT3 Te@T 7 How many apples are there? ..........
c|

)

) STHAT HITATT Yrdclg e 7@a 7 How many oranges are there? .............
) W heth el aﬁw gf¢ 7@ ?Which fruits are maximum? .............

)

") B3 T AT ML THAT FHIaATel @@ ? How many apple and grapes are there in total?

Task 9. TRy s, faw, &= 3 yafa & faem T 3fws sfammar ggmr

Develop and use of mathematical knowledge, skill, thinking and attitude in daily
life.

%) "G T HEE T R [FAT 7 qdastE wiey awer g 3 fE 6 3

Distance from home to shop is 2 km and shop to temple is 3km.

— &

Home

w

l B |
hop iempie

BRa1g AI=THRIET T Hq 783 7 What is the distance from home to the temple?

. 5
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Task 6 : 3% Rawer swa Twafa qo@n qumEE a9 Suge e q9r e

. -~ P
Reh N

YART q9T faeawor Use appropriate units and apparatus to measure materials, interpref' &
and use them to solve time-related problems in daily life.

- %) fegusl Faaar Twars faaras R oY wad 9| a9y fagua @ )
TAATS foaas TR 9% ®abd Hd THT AT 7
a) In the given figure, the time table for going to school and returning to home from

school

for Ram is given. How long time did he take to reach school and return home?

aae! feawt T faaea o ffeer a9a T wdar 99a
RIS G | ITATS faaed g wieA Hfa g0g @ray ?

qo & fa=merm Q) " 3 A 6 |

Task 7. AUTAT Il qfg=T T AT (Recognize and calculate Nepalese currencies)

F) TYO TATSH & & A12egs (a7 qHFEgs ¢ (V) SR | Which of the following
rupees note are used to make Rs. 502 Tick (V) on the notes.




PR, e
Task 4. SHAT Pramezat y@m TR e Ramer gaaess qamE s
Solve daily life problems by using basic arithmetic operations.

*) fawe &8 fewma T84 | Look at the sign and calculate.

5 9 38 3742 6 254
53 -2581 9 x 23

ﬁﬁi\ ‘J

5)30 ( 4)184(

Task 5. fr=Teer arRumH ag qur q@T  Understand the concept of fractions and its

comparision.

) BT T AT T TeTery | (erte the fractions ofthe shaded part)

D - D @

-

@) () | MU fATET WA FAWRT Zedl f HA &1 7 ATEE | (Which fraction in (a)

is the blggest one? Write it.)
!




) FHPI TET FTF (V) TMSTER | (Identify the right angles and tick (v))

< N\ [

1 [— 1 [C—31 [

Task 2 : U ISHE AN a7 g afass Geaqmer s Ryam g
Use 5-digit numbers in daily life in Devanagari and Hindu Arabic script.

F) HEATATS FEATH! AT gt AT W8T FETITER | (Match the number to their
number name by drawing lines.)

¥&-T (number) | FE@ATEH CIE]

(Number name)
¥ ard
a5
R TR
IR a5
AT

_

Task 3. 990 JgbT @AW qa1 fog arfas Gy e Rraar gam (Use 5-digit
numbers in daily life in Devanagari and Hindu Arabic script)

F) fCgUhT F@ATeTE TERAT TSR | (Write in number name for the given number.)

H o 36 =
ii) 126 =
i) 4583 =

g) [TSUHT HERAT T F@ATATS FHAT AETET | (Write in figures for the given number
name.)

i) One hundred and fifty-nine=....................
ii) Twelve thousand three hundred and fifty- six =

) TGET HHAT TR | (Write in ascending order.)
i) 34, 39, 23

ii) 297, 293, 194 ‘
Py qgﬂé“;\ ¢
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Task 1. STHA MR8 (Geometric Shapes)
F) TAHN SAMHAT ATpfqeears farieed! AR gl @R ST MeeTR |

(Match the following Geometric shapes to their names by drawing lines)

TE & (ATHITET) THE € (ATHiqesesd! )
Group A (Shapes) Group B (Name of Shapes)

fst (Triangle)

W (square)

d1Iq (rectangle)

g (Circle)

q) faareauTe @ i 8 ?(How long is the pencil?)

HH]IIH{IIZI]HHUIH EIII}HH HIIIIII
[ i |

6 7 8 9 10 T Hr

“Not actual size

%

IVH'iHHE’!HHW[HHHI!I[HHI'HI@HII’HI'[
E | I | | !

iﬁ{'i
|

1 2| 3 4] 5|




Task 6. Time a. Read the clock in quarters 1 (€

b. Word Problem of time 1 A
Task 7. c. Recognize the  Nepali| I A
currency and add
Currency
Task 8. a. Read graph 4 K+K+C+A
Task 9. Use of Reading distance 2 A

a.

b. Measurement

c. Application of  basic

Daily life operation

d. Application of  basic
operation

Mathematics in

Note: Higher ability items will be developed from more than one content areas and concepts.

2. Oral Test
For the 5 minutes oral test of the subsample (5 students) students, questions will be asked
based on the following framework:
Make the student familiar by asking
e Introduce yourself: [ am XYZ. What is your name? ..........
e Who is your Math/Nepali teacher?
e Favorite teacher:
Start the test
1. Number identification below 100 and below 1000 [Time 10 seconds + 10 seconds]
2. Ask to add two one-digit numbers [10 seconds]
3. Ask to subtract one-digit number frorﬁ a number 10-20. [20 seconds]
4. Currency identification and ask to arrange up to 1000 [1 minute]
5. Identification of type of basic operation: Questions will be asked to identify which

operation has to be done. [1 minute]




¢. Question Grid for Numeracy

Task

Geometric

Shape identification
. Shape measurement
c. Angle

Shapes
Task 2.

local

Comprehension/Application
Comprehension

Numbers up to 20 in =11 Knowledge

Devanagari

i. Below 10 (write in words) | 1+1+1+1] Knowledge
1+1+1+1

ii. Below 100
Comprehension

Use

numeration

System
Task 3. Up to 5

digits numbers:

iii. Below 500
iv. Below10,000
b. Write in figure
i. Below 10
ii. Below 200
Below Up to 99999

Devanagari and

Hindu Arabic

Arranging Ascending

i below 50

ii. Below 300

iii. Below 2000

- addition of 1-digit numbers

b. Subtraction  of 1-digit
numbers

C. Addition of two-digits
numbers with carry over

d. Subtraction of three-digits
numbers with borrow

€. Multiplication of one-digit
numbers

f. Multiplication of 3-digits
numbers  with two-digits
numbers with carry over

g. Division of numbers below
100 with one-digit number

h. Division of three digits
numbers by one-digit
number

Write the shaded part into a

fraction (Up to Quarter)

Task 4. Basic

Comprehension (a, b, e, g)
Operation

Application — all other

Task 5

Fraction

. Compare  fractions add
fractions of the same
denominator




23
n T
8.+ Basic Add 4-digit |- Addition and |- Addition of one digit, two digit without, and 4-digim
Operation numbers with subtraction of carry over. 5+3 =2,45+23 = ? 6578+2282 =? Ty
™
of sum up to 10.000 nymber s up to 4L Sypiraction of one-digit number, three digits numbers with
(N) digits (two addends borrow ...
Mathematic ldenfify ) the (c):r]: z:}gg()xgl‘:;m - Multiplication of one-digit numbers, two digits numbers
S relationship . y. e | with one digit number
e addm.on iy 1cat10nn . O.t = Division of two-digit numbers by one-digit number, three
and  subtraction number up to 3-digit Y . ..
e digits number with one digit number
(N) number by 2-digit ‘ ) .
Subtract  4-digit number = Word .prtoblem' l'otn multiple choice to choose the
numbers(N) - Division of 3 digits EPRIopHaicioperatio
Multiple ~ 3-digit numbers with one
number with 2- digit number, by 10.
digit numbers (N) - Word problems
Divide 3-digit
number by 2-digit
numbers (N)
9. Find area of Count  squares to | -
Measureme rectangular or find the rectangle
’ square shape by and square.
n

counting squares.

2. Organization of the Tasks in the assessment of numeracy [Competency based]

The general outlines of the 9 tasks asked are given below:

Task 1. Identify, measure and construct two-dimensional shapes

Task 2 Use a local numeration system.

Task 3. Use 5-digits numbers in daily life in Devanagari and Hindu Arabic script.

Task 4. Solve daily life problems by using basic arithmetic operations.

Task 5 Understand the concept of fractions and compare the fractions.

Task 6. Use appropriate units and apparatus to measure materials, interpret and use them to

solve time-related problems in daily life.

Task 7. Recognize and calculate Nepalese currencies.

Task 8. Take information from simple graphs and tables.

Task 9. Develop and use mathematical knowledge, skill, thinking, and attitude in daily life.
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5.7 My

creation

Measure and
compare a given
line and draw a
line segment as
per given length
(N)

Identify Right
angle (N)
Use straight

edged object to

Measurement of
line: estimate,
compare length of
figures/lines without
measuring; measure
by ruler and
compare

Identify 90 degree in
figure

identify square and

What is the length of the pencil shown in the followd

figure?

IHI!I

'IIII{IHII!HIIHH{HHIHH’llll]llll
5

Wl
1 2 3 a4

8 9 10

“Not actual size
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Which of the following angle is right angle? [figure]

Name the shape shown by the objects shown [Triangle,

h

Far X
e

- <
P, TRt

draw and measure rectangular  shapes
length (N) in real objects + | circle, rectangle, square]
Identify (circle and triangle) Fig1. Fig2. Fig 3. Fig 4. Fig 5
rectangular  and
Squared ShapeS .................................
(N)
6. Convert  Rupees Relation  between You are given 10 Rupees. Mira has 20 Rupees. Find total
Community and Paisa from Rupees-Paisa rupees you both have now.
technology each other (N) Add and subtract Distance from home to shop is 2 km and shop to temple is
Addition and Rupees to Rupees, 3km.
and market subtraction of Paisa to  Paisa
money (N) (without carry over) o pal | K :
Say the Relationship Home Shop Temple
relationship between Km-m, m-
between  meter, cm, cm-mm What is the distance of home to temple?
centimeter  and | Relationship
millimeter (N) between /-ml
Estimate and Word problems
verify it by
measurement (N)
Convert Km to m
(N)
Say the
relationship
between  meter
and  centimeter
(N)
Measure the
capacity of pots
in liter  and
milliliter (N)
Make pictograph
(N)
7. Number | _ present numbers Represent a number | - Fill the place value table with 54682 and write the number
Sense up to 5-digits in up to 5 digits in a in words

place value table,
read and write
(N)

Read and write
numbers up to

1000 in
Devanagari
system (N)
Identify number

pattern (N)

Compare
numbers up to 4-
digits by using >
and < (N)

place value table and
write in words.

Find next number
Use > and < to
compare numbers up
to 4 digits

In words:

=
Lﬁm
J S
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- b. Learning outcomes, content summary and example items

; Themes Learning Outcomes | Content (summarized) Example Items
set by Curriculum associated with the
z ‘ learning outcomes
I. My daily L Tell the time  Calculation of time o fon T P o R8A W T wEAr
Life spent for a task duration spent for a ‘g/\? 1 | Fu e 6w i
i given (N) task 4\ .
d b
90 = faemerg uT 3 A B |
- Tell time in - Read clock - What time is shown in the clock?
minutes from a
clock (N)
..... o'clock
- Say the - Relation between: |- Fill in the blank:
relationship year-month, month- 1 hour=...... minutes
between the units week, week-day, o .
. l1day= ....... hours
of time (year, day-hour, hour-
month, week, minutes,  minutes- 1 week=...... days
‘ day, hour, second
| minutes, and
seconds. (N)
3.0ur - Read and write |- Devanagari number |- Write in words in Nepali:
g ity N rs 0 2 identification z
community ! e up‘ l( ¢ AT Match the number with number name
in local system |- Ascending and . -
(N) descending order of
2
- Read and write 4- one, two, three, four ¢ |g
digit numbers in digits numbers.
. 92 aw
ascending  and
descending (N) 9% g
- Half. one-fourth, . B
and two-thirds in
fraction (N) - Arrange in ascending order:
- Show above - Write the fraction shown in the shaded figure

fractions in figure - Shade the given figure to show 3/4"
and compare (N)

- Say, estimate and
justify the length
in meter or
centimeter in
scale (N)

4. My

school
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This categorization process enables educators to provide targeted support and mtervept%ﬁqﬁm’«
students at their specific skill levels, promoting personalized learning and growth. "]"h"é"'xt
NARN Framework's consideration of subtasks for assessing numeracy skills enhances its

ability to cater to the diverse needs of students and foster their mathematical development

effectively.

The national curriculum of grade 1-3 is an integrated curriculum in which subjects are
integrated with specified number of themes. However, there are competencies and content
matters as per the subject-wise learning competencies in the curriculum. In this section, all

necessary aspects of the curriculum are analyzed from the assessment point of view.
a. Competencies of Mathematics for Grades 1-3

Identify, measure and construct two-dimensional shapes

Use 5-digit numbers in daily life in Devanagari and Hindu Arabic script.

Use a local numeration system.

Understand the concept of fractions and compare the fractions.

Solve daily life problems by using basic arithmetic operations.

Use appropriate units and apparatus to measure materials, interpret and use them to
solve time-related problems in daily life.

Recognize and calculate Nepalese currencies.

Take information from simple graphs and tables.

9. Develop and use mathematical knowledge, skill, thinking and attitude in daily life.
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sample student. The question paper also includes the background information questionsho"" RS
which will be filled by the assessor taking the support from the head teacher, and class

teacher, and also by studying the class attendance register.
2.3. Assessment Framework

1. Framework for Numeracy

The NARN Framework serves as a comprehensive guideline for the assessment of Reading
and Numeracy in grades 3. It delineates learning competencies of Mathematics and Nepali,
and that encompass the breadth of mathematical concepts and skills and Reading. In this
Numeracy section is discussed. Learning competencies of Mathematics are further specified
by explicit learning outcomes and contents, derived from the integrated curriculum. The
curriculum also establishes thematic areas that serve as organizing principles for the
assessment of Mathematics. By aligning themes, learning outcomes, and contents, the
framework ensures a coherent and structured approach to assessing students' mathematical
knowledge and abilities. Additionally, the framework emphasizes the integration of tasks
within the learning competencies, enabling to evaluation of students' application of
mathematical concepts in relevant and authentic contexts. In summary, the NARN
Framework provides a clear roadmap for designing valid and reliable assessments, based on
well-defined learning goals and carefully selected content.

Furthermore, the NARN Framework presents a unique feature wherein nine tasks are
strategically planned to align with the nine learning competencies specific to grade 3. Each
task may consist of multiple subtasks, allowing for a comprehensive assessment of a
particular learning competency. This aspect highlights the strength and effectiveness of the
framework. By assigning tasks that encompass various subtasks, the framework ensures a
thorough evaluation of each learning competency. This holistic approach to assessment
enhances the overall quality and reliability of the results. The NARN Framework's ability to
assess learning competencies through well-designed tasks is indeed a remarkable aspect that
contributes to its excellence.

In addition, the NARN Framework incorporates subtasks within the tasks that are
designed to assess students' numeracy skills at lower grade levels as well. This inclusion of
subtasks allows for the categorization of students based on their current proficiency in
numeracy. By including these subtasks, educators can gain a more accurate understanding of

students' mathematical abilities and identify any gaps or areas that require further attention.
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CHAPTER II

ASSESSMENT METHODOLOGY AND FRAMEWORK

NARN would be the national assessment witha focus on reading and numeracy. TThe
assessment is group-administered type; however, some of the skills will be assessed by the
one-to-one assessment. As stated in the previous chapter, the group-administered assessment
cannot be a reliable mode of assessment to capture the Oral Reading Fluency (ORF) or
Correct Word Per Minute (CWPM).
2.1. Population and Sample
2.1.1 Population

NARN is the national-level assessment of reading and numeracy. So, the entire
students studying in grade three in community schools from all over the country will be the
population of the study.
2.1.2 Sample

An appropriate national and sub-national representative sample will be selected for
the research. The sample will be proportionately taken from each province (implicit strata)
considering the school as the cluster. The probability proportionate to size (PPS) sampling
technique will be used to select the sample. The EGRA result of 2014 (or the latest NASA
result of grade 3) will be taken as the reference to select the sample.
2.2. Modes of Assessment

Researches show that oral assessment is one of the best approaches to assessing
children at the primary level. Taking the statement into consideration, two types of
assessment viz. grouped administered and individual-administered will be the mode of
assessment in the NARN. Most of the items of the reading and numeracy will be the group
administered where the assessor instructs students to take the test. Moreover, taking a sub-
sample from each school, the one-to-one assessment will be conducted to measure the Oral
Reading Fluency of students in the reading part and some basic mathematical skills in the
numeracy part.
2.2.1 Test Administration

The assessor training is the cascade model. First, Master Training of Trainer will be
conducted at the central level and the trainer will train the assessors at the provincial level.
The assessor will facilitate the students to take the test. The overall timing of group

administration will be one hour and the one-to-one test will be five minutes for each sub-

e —————



addition, the insights were gathered from previous studies conducted by various orgamza

and scholars. The extensive literature review provides insights into understanding domams
processes, and practices of literacy assessment.
1.5.2 Analysis of national curriculum

Since Nepal adopts one national curriculum, it is important to understand the aspects
of reading and numeracy that are included in the curriculum. In the process of developing this
framework, national curricula for Nepali and Mathematics were analyzed. The analysis was
focused on the domains and contents to be included in the assessment.
1.5.3 Discussion with subject teachers and experts

Subject teachers of Nepali and Mathematics have an insider view regarding the
assessment of reading and numeracy. In preparing this framework subject teachers have been
involved to make sure that the domains and the contents to be covered in the assessment are
as per the level of Grade 3 students. In addition, experts who have worked on different
assessment studies were also consulted to ensure that the assessment is theoretically valid.
The subject teachers and experts were also involved in developing items for the collection of
students' background information.
1.6 Assessment Cycle

The NARN cycle begins with the development of the assessment framework and
continues with the preparation of assessment tools, piloting, revising, and finalizing the tools,
training of assessors, administration of test and sharing of results, data entry and analysis,
report preparation, and dissemination of the results. Figure 1 shows the steps of the cyclic

process of NARN.

Framework development

v

Tool Development

Result Dissemination Pilot Testing

I

Revision & Finalization of Tools

!

Data Entry and Analysis Assessors’ Training

Test Administration and Sharing 4)

Figure 1. NARN Cycle , Adopted from ERO (2017a)
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“2. To understand the existing status of students’ reading skills for the Ministry ofia
Education, Science, and Technology to formulate policies that improves the reading
and numeracy skills of early-grade students.

3. To provide insights into understanding how schools, parents, students, and local
authorities can work together towards supporting early-grade students in developing
their reading and numeracy skills.

4. To provide the Ministry of Education, Science, and Technology to design programs
and activities for developing students’ literacy skills (reading and mathematical skills)
and develop effective ways to assess the literacy skills of the students.

5. To provide recommendations to strengthen the capacity of schools and teachers in
teaching and assessing students’ literacy skills.

This national assessment for reading and numeracy would be conducted with an
assumption that the literacy and numeracy skills acquired at the school-level largely
determine the young people's prospects of succeeding in further education and preparing
them for a better adult life. Therefore, the personal development of an individual and the
educational status of the country largely depend on knowledge, skills, and understanding
acquired by citizens in the early grades. In this regard, understanding what and how students
are learning at school is one of the important concerns for all parents, teachers, and the
general public. With this realization, ERO aims to conduct this NARN to understand how
well the school education system has equipped young students with the knowledge and skills
they need for better education and to be able to face future challenges. The measurement of
students' skills is also essential for tracking the development of education and assessing the
effectiveness of educational policies and practices (Hanushek & Rivkin, 2010). Measuring
students’ skills is important not only for determining the existing level of literacy and finding
the gaps but also for providing feedback to improve the quality of learning.

1.5 Framework Preparation: Method and Process

This framework has been developed to provide a clear direction to the entire national
reading and numeracy assessment process. The development of this framework included the
following process:

1.5.1 Review of National and International Practices

In order to better understand the issues and practices of literacy assessment, both

national and international trends of literacy assessment were reviewed. The major literature

reviewed includes ERO’s previous NASA studies and CB-EGRA, RTI’s EGRA, EGMA, and

GALA, and Pacific lslands([jgeracy and Numeracy Assessment (PILNA) framework. [n
[ 6 <
24 |
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groups (the details of these practices will be discussed in the next section). Yet, all of these e
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tests do not assess numeracy skills as part of literacy. Realizing the importance of early-grade
literacy in mathematics, many countries have conducted Early Grade Literacy Assessments
under different names. Early Grade Mathematics Assessment (EGMA) is one of them. The
focus of this tool lies in the early years of mathematics learning emphasizing numbers and
operations and geometry through second grade or, in developing countries, perhaps through
third grade (EGMA, 2014).

Nepal’s National Education System Plan (NESP, 1971) introduced a systematic
curriculum framework in school education in which mathematics was introduced as one
compulsory subject throughout school education. Primary level education consisting of
grades 1, 2, and 3 formed the primary school and the subject of mathematics "Ganita" mainly
aimed at developing mathematical literacy of reading, writing, and arithmetic shortly
abbreviated as Three R's. Since the many revisions have been made to the curriculum,
curricular materials, and teacher training to achieve the expected outcomes in mathematics.

Many assessments/tests have been conducted at different levels but the national level
assessment has not been made to assess primary-level students’ literacy in mathematics.
School Level Certificate Examination (SLC Exam) was the only national-level examination
taken at the end of school education. Unsatisfactory results in mathematics became an issue
for a long time because it attributed to the increasing failures in SLC examination. The sound
basis of mathematical background in elementary grades might be the main reason. But due to
the lack of such specific information on their background, no specific remedy could be made.
Assessment of early-grade literacy of mathematics can provide useful information in this
direction. This is why National Assessment for Reading and Numeracy (NARN) is going to
assess both literacy and numeracy (mathematics) competencies of early-grade children.
Viewing the ages of the students in grade 3 (7 or 8 years old), a longer test may be difficult
for students. Therefore, the duration of the assessment should be 1 to 1.5 hours almost equal
time for each literacy and numeracy (mathematics) skill.

1.4 Purpose and Objective of the NARN

ERO is planning to conduct a national assessment for reading and numeracy with the
purpose to identify the existing status of Grade 3 students’ reading and numeracy skills with
the following objectives:

I.. To make a national assessment of the reading and numeracy competencies that are

fundamental in early-grade reading and mathematics
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Although literacy can be describ&'ﬁﬁ@rmlﬁple perspectives, National Assessment

'71.,"9 AL .
for Reading and Numeracy (NARN) focus&s on reading and numeracy. Keeping the
importance of reading and numeracy at the center, NARN assesses the reading and numeracy

skills of the students in grade three.

1.3 Need for NARN in Nepal

Education Review Office (ERO) has been conducting the National Assessment of
Student Achievement (NASA) to identify the existing status of learning achievement of
students at a specific grade level. As a large-scale assessment, the NASA study is conducted
among a nationally representative sample. The national level student assessment aims to
produce objective, accurate, and comparative information on students’ achievement in
schools. However, NASA is not limited only to assessing students' achievement, but also to
serve as a tool to evaluate the entire education system of the country. ERO has already
conducted a NASA study to identify the learning achievement of Grade 3 students in 2015.
The major objectives of this NASA study were: to identify the learning level of Grade 3
students in Mathematics and Nepali against the national curricular goals; to create a reliable
database on the learning level of those subjects for benchmarking; to compare them with
earlier achievements to monitor the progress over time; and to generate recommendations for
policymaking to improve learning level of students (ERO, 201 5).

Although NASA provides information regarding the status of students’ learning
achievement, it does not assess their literacy knowledge. In other words, NASA is based on
curricular competencies and goals, but not on the specific skills that are required for literacy-
reading and numeracy. The acquisition of literacy skills in the early grades is important for
students’ success in the later grades. In this context, the assessment of literacy receives center
stage. There are different approaches to literacy assessment in the early grades. Early Grade
Reading Assessment (EGRA) has been a popular model to assess literacy in Grades 1, 2, and
3, globally. It has been designed and implemented to assess basic reading skills (RTI, 2011).
The original purpose of the EGRA is “to carry out sample-based national or system level
diagnostic measurement. It aims to examine gaps in reading competencies among students to
inform education ministries and partner agencies regarding system needs for improving
teacher professional development and pre-service programs" (ACER, 2012).

Two other practices of literacy assessment include Group Administered Literacy
Assessment (GALA) and Classroom Based- Early Grade Reading Assessment (CB-EGRA).
While EGRA administers tests to individual students, GALA and CB-EGRA tests rea ing in
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Literacy is also viewed as a learmng process. This perspective considers literacy as a
process and focuses on personal experience as a center of learning. This view takes a
constructive process of learning where the experiences of individuals are considered
important. From this perspective, reading has to do with interpreting, reflecting, theorizing,
interrogating, instigating, exploring, probing and questioning. In other words, reading is not
confined to coding the meaning of the given form rather it includes learners’ ability to
understand the social world. Literacy is also understood as the ability to understand texts.
Texts vary in terms of different factors like the subject and the genre; the complexity of the
language used and the content. From this perspective, literacy includes the ability to
understand and interpret texts.

As the reading skills, "a strong foundation in mathematics during the early grades is
the key to future success in mathematics, which is instrumental in the development of
workplace skills and knowledge (Malloy, 2008; Nunes & Bryant, 1996; Steen, 2001; U.S.
Department of Education, 2008). Similarly, "recent meta-analyses also suggest that early
mathematics skills predict later reading skills just as much as early reading skills" (Duncan et
al., 2007; Romano et al., 2010). Therefore, literacy assessment refers to the measurement of
students' reading and numeracy (mathematics) abilities. Although most assessment
frameworks (e.g., PIRLS, PISA, TIMSS, EGRA/EGMA, ASER, SEA-PLM, etc.), literacy
and numeracy skills are considered correlated but separate sets of skills, in NARN, both
assessment tools are administrated together one after another to understand the foundation on
both numeracy and literacy of the same child with the same assessment. It is to note that in
NASA assessments of ERO, one student answers on only one subject.

More specifically, literacy assessment is focused on measuring the ability of the
students to read; the abilities to interpret, explore, investigate, and question the text. It also
includes the measurement of the ability to work with statistical or mathematical problems.
The skill of operating statistical information has to do with numeracy or arithmetic skills. The
major purpose of literacy assessment is to understand the progress of students’ learning in
reading and mathematics. By providing information regarding students’ basic reading and
numeracy skills, literacy assessment offers policy reform agendas to the Ministry of
Education, Science, and Technology. The overall objective of the literacy assignment is to
identify the existing status of students’ ability in reading and numeracy (mathematics) and

draw policy implications based on the assessment.
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In the early grades, literacy which includes reading and numeracy (mathematics) has
been one of the major focus areas of the national education reform agenda, there is a need for
assessing students’ reading and mathematical abilities in the early grades. Assessment data
regarding the early grades literacy (reading and mathematics) provide insights into
understanding what support students need to improve their literacy ability. This framework
provides a general outline that covers the concept of literacy, literacy assessment (framework

and cycle), skills and domains of readings, and mathematics and assessment methodology.

1.2 Concept of Literacy and Literacy Assessment

In its simplest term, literacy can be defined as the ability to read and write. It
incorporates a process of acquiring a simple cognitive skill (such as comprehension and
analysis) to apply those skills to contribute to the socio-economic transformation. The
following four broad perspectives of literacy have been discussed by various scholars
(UNESCO, 2006):

a) Literacy as an autonomous set of skills

b) Literacy as applied, practiced and situated
¢) Literacy as a learning process

d) Literacy as a text

The first view considers literacy as the total of multiple autonomous skills. Literacy
from this perspective is seen as a set of autonomous skills that can be measured
quantitatively. In other words, literacy is viewed as individuals’ cognitive skills in reading
and writing. These skills include the abilities such as comprehension, analysis, evaluation,
interpretation and organization of textual information. Literacy is also viewed as an ability to
deal with numeracy. Numeracy includes the ability to process, interpret and communicate
numerical, statistical and mathematical information in ways that are appropriate in a variety
of contexts. In other words, literacy as numeracy skills focuses on the ability to process
mathematical information understandable in various settings.

Literacy is also viewed as the skill that enables learners’ access to knowledge and
information. This perspective views literacy from a broader social context that includes
multiple literacies such as Information Literacy, Visual Literacy and Media Literacy. From
this perspective, a single definition of literacy does not suffice; literacy should be regarded as

the ways of ‘reading the world’ in specific contexts that cover the ability to understand
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1.1 Context

Reading, writing, and mathematics skills are the foundations for children's future
development. Realizing this fact, basic literacy, reading, writing and mathematics skills have
been included as the core skills in the school curricula in Nepal. Various types of school-
based assessments have been practiced to identify students' achievements in these areas so
that adequate learning of students could be ensured by improving teaching-learning practices.
Besides, for the providing feedback on policy and program, several national, regional, and
international assessments have been practiced. Different types of assessments have been
practiced around the globe, among them Early Grade Reading Assessment (EGRA), Early
Grade Mathematics Assessment (EGMA) as well as subject (language and mathematics)
specific assessments in written form at the national level (eg National Assessment of Students
Achievement, NASA at grade 3 and 5 in language and mathematics in Nepal) and regional or
international level (eg, Trend in International Mathematics and Science Study, TIMSS and
Progress in International Reading Literacy Study, PIRLS for grade 4 students) are some of
the examples. In Nepal, two rounds of National Assessments of Students Achievement in
grades 3 and 5 have been conducted by Education Review Office (ERO) in 2012 and 2014.
Similarly, Early Grade Reading Assessment (EGRA) has been initiated as a part of the
National Early Grade Reading Program (NEGRP), and at the same time ERO conducted
Classroom Based Early Grade Reading Assessments (CB-EGRA) in 2017 and 2018.

Looking at the above-mentioned different international practices on the assessment of
early reading, writing, and mathematics, and the practices of Nepal including NASA, EGRA,
CB-EGRA, ERO has decided to develop an appropriate assessment which could assess the
reading and mathematics skills of children in early grades. For this ERO initiated the
discussions on designing an appropriate tool and process for assessing students' reading and
numeracy skills at early grades, particularly grade 3. This framework is a product of such
discussions and initiation towards developing a combining assessment tool and process to
assess third-grader students' skills in reading and numeracy. Tools developed based on this

framework may be used to improve classroom practice, but the overall purpose of designin
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Preface

National Assessment of Reading and Numeracy (NARN) is a large-scale assessment like
National Assessment of Students’ Achievement (NASA) to identify the existing status of
grade three students’ reading and numeracy skills called foundational skills of every child.
The first NARN was carried out in 2020 and the report was published accordingly with the
technical support of the then EGR-RTI. With the wonderful experience gained from the first
NARN, Education Review Office (ERO) has developed this framework in line with the
existing integrated curriculum. This framework will be a milestone for the upcoming NARN
that has been scheduled to be held in 2023/24. NARN in line with this framework will be
instrumental in the formulation and improvement of educational policy regarding the learning
achievement of elementary-level students.

I 'am especially indebted to Ministry of Education, Science and Technology for encouraging,
supporting and guiding us to bring this framework to this form. I further would like to
express my gratitude to Central Level Agencies (CLAs) under the ministry for their kind
support to make this work successful. This work would not have been possible without the
support of development partners and organizations who have played an indispensable role in
it. Furth‘er, [ would like to extend my thanks to World Bank for its unwavering support,
expertise and collaboration as well as frequent constructive feedback on the framework.

I'am grateful to the subject committees of Nepali and Mathematics as well as all the staff of
ERO with whom I have had the pleasure to work during the development of this framework.
In a nutshell, this comprehensive framework with benchmark standards would not come to
this form without the support of the above-mentioned organizations and the people working
therein. Finally, I believe, this framework will be pivotal for assessing the quality of learning
in days to come. As this framework guides the NARN, I would expect constructive feedback
from the policymakers, experts, classroom practitioners and other interested readers to enrich

and amend for its betterment.

Chandra Kanta Bhusal

Director General
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