CHAPTER 1

Developing the PIRLS 2016
Achievement Items

Ina V.S. Mullis
Caroline O. Prendergast

Unique Characteristics of the 2016 PIRLS Assessment

The general approach to developing the PIRLS achievement items is similar from assessment
cycle to assessment cycle, but each assessment cycle tends to have some unique characteristics that
influence instrument development. Besides providing measures on another cycle for the PIRLS
trend lines monitoring changes in educational achievement, 2016 also was remarkable for two
reasons.

® |t was the inaugural year of the ePIRLS extension of PIRLS. ePIRLS was introduced in
2016 to assess online informational reading skills in a simulated Internet environment
and was administered via computer (PCs). In ePIRLS, students are assessed on their
ability to acquire and use information from webpages while investigating science and
social studies topics through authentic, school-like assignments.

® The PIRLS Reading Achievement scale was extended to include PIRLS Literacy, which
took the place of prePIRLS. PIRLS Literacy 2016 advanced prePIRLS by linking a
less difficult version of the PIRLS assessment to the well-established PIRLS metric to
enable assessing reading comprehension across a broader range of countries. Countries
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in reading for informational purposes. The assessment was administered via computer using a
PC platform. Countries were responsible for using their own computers. In most cases, countries
used the computers available in the schools or arranged for rental computers. ePIRLS presented
students with authentic school-like assignments about science and social studies topics, which align
with purposes for school reading. Led by a teacher avatar, students were asked to navigate through
multiple, interconnected webpages containing both textual and visual information. ePIRLS allows
for assessing reading comprehension skills beyond those used in “traditional” print material.
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The PIRLS Approach to Measuring Trends

Because PIRLS is designed to measure trends, the assessments cannot change dramatically from
cycle to cycle. That is, PIRLS is based on a well-known premise for designing trend assessments
(ascribed to John Tukey and Albert Beaton):

“If you want to measure change, do not change the measure.”

However, the achievement tests and questionnaires also need to be updated with each cycle
to prevent the assessments from becoming dated and no longer relevant to current learning goals
and policy issues. It is important that the content reflects the most recent discoveries in the field
and is presented in ways consistent with students’ instructional and everyday experiences.

To maintain continuity with past assessments while keeping up with current topics and
technology, the PIRLS assessments evolve with each cycle. PIRLS has a specific design for rotating
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® Conducting a full-scale field test

® Selecting the new assessment items based on the frameworks, field test results, and to
complement existing passages and items from previous cycles

® Conducting training in how to reliably score responses to constructed response items
(i.e., questions to which students provide a written response rather than choosing from a
set of options)

The development process is directed and managed by the staff of the TIMSS & PIRLS
International Study Center at Boston College, who collectively have considerable experience in
the measurement and assessment of reading achievement. For PIRLS 2016, Executive Directors
Ina Mullis and Michael Martin managed the assessment development process.

Also playing a key role in achievement item development were the National Research
Coordinators (NRCs) designated by their countries to be responsible for the complex tasks involved
in implementing PIRLS in their countries. The TIMSS & PIRLS International Study Center worked
with the NRCs and experts from the countries throughout the development process to identify
suitable PIRLS passages and develop new test items. To provide additional subject-matter expertise
and support, staff consulted closely with external reading specialists. Continuing from PIRLS 2006
and 2011, the PIRLS 2016 Chief Reading Consultant was Marian Sainsbury, National Foundation
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RDG members met four times for PIRLS 2016. At the first RDG meeting in Copenhagen,
Denmark (July 2013), the RDG reviewed the reading frameworks, potential passages, ePIRLS
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Exhibit 1.2: PIRLS 2016 Development Schedule for Achievement Items
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Date(s) Group and Activity
TIMSS & PIRLS International Study Center posted PIRLS field test achievement

July 2014 booklets for NRCs
August 2014 ePIRLS NRCs reviewed storyboards and items for Rivers
September 2014 ';'Ichr/]lisesvs(nl:’leiljcsbl(;\;i:z::ig:a’\ll;tcl;dy Center posted PIRLS Literacy field test
October 2014 NRCS received final storyboards for Mars, Rainforests, Blackwell, Migration, Troy,
and Rivers as well as the ePIRLS student questionnaire
TIMSS & PIRLS International Study Center worked with each of five English-
October-December 2014 speaking countries to administer PIRLS to several classes to collect student

responses to constructed response items in order to develop scoring training
materials

TIMSS & PIRLS International Study Center administered PIRLS Literacy passages
November 2014 in a range of classrooms in the Boston area to collect student responses to
constructed response items in order to develop scoring training materials

November 2014 TIMSS & PIRLS International Study Center posted ePIRLS tasks, software, system
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Date(s)

Group and Activity
NRCs reviewed and approved PIRLS/PIRLS Literacy passages and items and

August 2015 ePIRLS storyboards for PIRLS 2016 data collection at 5" NRC meeting (Jyvaskyla,
Finland)
Auqust 2015 IEA Hamburg provided information to NRCs about ePIRLS software and
9 operations at the 5% NRC meeting (Jyvaskyla, Finland)
Audust 2015 TIMSS & PIRLS International Study Center distributed PIRLS/PIRLS Literacy and
9 ePIRLS 2016 data collection achievement materials to NRCs
ePIRLS NRCs received access to the Online Translation System for main data
September 2015 .
collection
October-December 2015 Southern Hemisphere countries conducted PIRLS 2016 data collection
October 2015 TIMSS & PIRLS International Study Center updated and prepared materials for
PIRLS/PIRLS Literacy 2016 constructed response scoring training
NRCs from Southern Hemisphere countries received scoring training for PIRLS/
November 2015 . . . .
PIRLS Literacy constructed response items (Buenos Aires, Argentina)
TIMSS & PIRLS International Study Center finalized scoring guides and training
November 2015 materials for PIRLS/PIRLS Literacy and ePIRLS constructed response items and
distributed them to NRCs
NRCs from Northern Hemisphere countries received scoring training for PIRLS/
February-March 2016 PIRLS Literacy and ePIRLS constructed response items at 6!" NRC meeting
(Hong Kong SAR)
March-June 2016 Northern Hemisphere countries conducted PIRLS/PIRLS Literacy and

ePIRLS 2016 data collection

Updating the Assessment Framework for PIRLS 2016

Updating the PIRLS assessment for 2016 began with reviewing and modifying the assessment
framework that describes the aspects of reading comprehension to be assessed.

The basic structure of the PIRLS assessment framework is based on two dimensions: purposes
for reading and processes of comprehension. Reading for literary experience and reading to acquire
and use information are the two major purposes assessed by PIRLS because they account for many
of the reading experiences of young children.

The four comprehension processes assessed by PIRLS are:
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For PIRLS 2016, the name of the fourth comprehension process was changed to “Evaluate
and Critique Content and Textual Elements” from “Examine and Evaluate Content, Language, and
Textual Elements” in 2011. This newer category name better describes the processes students use
when answering items assigned to this category, clarifying for item writers the kinds of items to
be developed. Also, a new section was added to the framework that described the components of
online reading that should be addressed in ePIRLS.

The NRCs from the participating countries discussed the framework updates at their first
meeting. Following the discussion at the 15t NRC meeting in Hamburg in February 2013, the NRCs
consulted with their national experts about the PIRLS updates for 2016. Next, the RDG reviewed
and revised the frameworks. Using an iterative process, the NRCs once again reviewed the RDG’s
revised version of the framework, which was updated a final time prior to publication of the 15t
edition in November 2013.

Following that, however, further discussions with the NRCs revealed dissatisfaction with the
2011 design where prePIRLS was reported separately from PIRLS. Thus, the PIRLS 2016 design
was updated to strengthen the assessment of reading for children still developing fundamental
reading skills. PIRLS Literacy was developed to extend the PIRLS achievement scale to address the
needs of a broader range of countries. PIRLS Literacy is equivalent in scope to PIRLS, and they are
linked with four passages in common. This enables results for both assessments to be reported on
the same PIRLS scale. However, the new design necessitated updating the PIRLS 2016 Assessment
Framework, and a 2" edition was published in February 2015. The first chapter of the PIRLS 2016
Assessment Framework (2" Edition) describes the aspects of reading comprehension to be assessed
by PIRLS 2016 in detail.

Identifying Reading Passages for 8Bmf#AMCO Tw 12 O O 6 ing co.
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At the beginning of the assessment cycle, the TIMSS & PIRLS International Study Center sent
a call for passages to all NRCs. The criteria for suitable passages was discussed at the first NRC
meeting in Hamburg in February 2013. In general, the PIRLS 2016 Chief Reading Consultant,
Marian Sainsbury from NFER, explained that passages should:

® Be suitable for fourth grade students in content, interest, and reading ability
® Be well written in terms of depth and complexity to allow for a sufficient number of
questions

® Avoid bias in that they are sensitive to cultural differences and are likely to be equally
familiar or unfamiliar to all students

In March 2013, the TIMSS & PIRLS International Study Center created a discussion board
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Developing Website Texts and Items for ePIRLS

Reading for informational purposes on the Internet requires many of the same reading
comprehension skills and strategies as does reading offline. However, reading online also requires
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storyboards covering the Polar Bear task from beginning to end. The Polar Bear storyboards
provided the foundation for disseminating and reviewing the idea of ePIRLS with the NRCs and
the RDG, and also allowed the TIMSS & PIRLS International Study Center to consult with Dr.
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and familiarity of the item content and format, as well as questions about the simulated Internet
environment and teacher avatar. As the students completed the tasks, their interactions with the
software were monitored and recorded in order to collect information about the strengths and
weaknesses of the software and the testing experience. The TIMSS & PIRLS International Study
Center received the cognitive lab reports in the summer of 2014.

Based on the information from the cognitive labs, six ePIRLS tasks were developed, reviewed,
and programmed for inclusion in the ePIRLS pilot. The pilot took place in October and November
2014 in Australia, Ireland, and Canada (Ontario). This process provided an additional opportunity
to monitor the implementation of the ePIRLS software in a classroom setting while collecting
student responses to the constructed response items. The typed responses gathered during the pilot
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scoring procedures to be employed in the assessments were practiced in the field test. In addition,
the field tests provided important information about how well each prospective item functioned
and provided a basis for selecting items for the assessments. For the countries participating in
ePIRLS, the PIRLS field test students were tested again via computer, typically on the day following
the PIRLS field test. The ePIRLS field test involved schools using the ePIRLS software and systems
as well as the students responding to the tasks.

All materials and operational procedures for PIRLS/PIRLS Literacy 2016 and ePIRLS were
field tested with samples of students selected according to rigorous sampling procedures. The field
tests were designed to be conducted in approximately 30 schools in each country. This yielded
approximately 9,000 student responses to each PIRLS item, approximately 1,000 for each PIRLS
Literacy item, and approximately 5,000 for ePIRLS. The school samples for the PIRLS 2016 field
tests and assessments were drawn simultaneously, using the same random sampling procedures.
This ensures that field test samples closely approximate assessment samples, and that a school is
selected for either the field test or the assessment, but not both. For example, if a country needed
150 schools for the assessment and another 30 for the field test, then a larger sample of 180 schools
was selected and a systematic sample of 30 schools was selected from the 180 schools.

Because ePIRLS was a brand new computer-based online reading assessment, preparation
for the ePIRLS field test was quite complicated. It involved loading the ePIRLS software onto each
computer and checking the compatibility of the computer with the software. The requirement
that ePIRLS students also participated in PIRLS was part of the ePIRLS field test because ePIRLS
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Exhibit 1.4: Overview of the PIRLS 2016 Field Test
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Exhibit 1.6: PIRLS 2016 Number of Field Test Items by Comprehension Process and
Item Format

Number of [ Number of

. Total Total Percentage
. Multiple- | Constructed
Comprehension Process : Number of | Number of of Score
Choice Response . .
Items Score Points Points
Items Items
PIRLS

Focus on and Rgtrleve Explicitly 30 34 64 72 27%
Stated Information
Make Straightforward 37 23 60 70 26%
Inferences
Interpret and.lntegrate Ideas 9 39 48 85 32%
and Information
Evaluate and Critique Content 13 18 31 38 14%

and Textual Elements
Total 89 114 203 265
PIRLS Literacy

Focus on and Retrieve Explicitly
Stated Information

Make Straightforward
Inferences

33 52 85 92 45%
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Developing the Materials for PIRLS, PIRLS Literacy, and
ePIRLS 2016 Field Test Scoring Training

In order for field test scoring to occur immediately upon completion of data collection, it was
necessary to prepare scoring training materials for the newly developed constructed response
items in advance of the field test.

For PIRLS, to provide “grist” for these scoring materials, Australia, Canada (Ontario),
England, Ireland, and Singapore administered the newly developed constructed response field
test items in a small selection of classrooms with English-speaking students. Approximately 100
sample responses to each newly developed constructed response field test item were collected in
October—November 2014.

For PIRLS Literacy, the participating countries either were not English-speaking countries or
on a Southern Hemisphere school schedule. Thus, the TIMSS & PIRLS International Study Center
worked with the Boston College department responsible for working with local school districts
to administer the newly developed PIRLS Literacy constructed response items to a range of third
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A working group consisting of Marian Sainsbury and Liz Twist from NFER, Prue Anderson
from ACER, Karen Wixson from the RDG, and Ina Mullis from the TIMSS & PIRLS International
Study Center created sets of example and practice responses for 41 fourth grade PIRLS and
PIRLS Literacy items. The example and practice response sets for each item included a scoring
guide, approximately 8—10 example responses illustrating the categories in the scoring guide, and
approximately 8—10 practice responses so that country representatives could practice making
distinctions among categories and reach agreement about how to make consistent scoring decisions
across countries. For ePIRLS, Marian Sainsbury and the TIMSS & PIRLS International Study
Center used computer produced Excel sheets of responses to develop scoring guides and example
responses.

The PIRLS 2016 NRCs and their scoring supervisors received scoring training for the field test
constructed response items in February 2015 in Floriana, Malta as part of the 4™ PIRLS 2016 NRC
meeting. This training was conducted by the scoring training team, which included Julian Fraillon
and Prue Anderson of ACER and Marian Sainsbury of NFER. At the scoring training sessions,
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PIRLS 2016 Word Counts and Readability

Flesch-Kincaid

Passage Word Count Grade Level
PIRLS Passages
Shiny Straw 860 55
Macy and the Red Hen 913 44
The Empty Pot 767 49
Oliver and the Griffin 896 3.3
Leonardo Da Vinci 869 5.1
The Green Sea Turtle’s Journey of a Lifetime 943 4.0
Where's the Honey? 870 3.2
Icelandic Horses 870 5.0
Shared PIRLS/PIRLS Literacy Passages
Flowers on the Roof 811 2.8
Sharks 570 7.6
Pemba Sherpa 540 2.5
How Did We Learn to Fly? 514 6.3
PIRLS Literacy Passages
Baghita’s Perfect Orange 404 2.0
The Pearl 536 29
The Summer My Father Was Ten 484 4.0
Library Mouse 497 3.1
Training a Deaf Polar Bear 425 4.0
African Rhinos & Oxpecker Birds 449 4.7
Ants 415 29

Hungry Plant
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Distribution of PIRLS 2016 Items by Reading Purpose and
Comprehension Process

Exhibits 1.10 and 1.11 present the number of trend and newly developed items as well as the
number of score points in the PIRLS 2016 assessments. The number of items represents the number
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Exhibit 1.11: PIRLS 2016 Achievement Items by Comprehension Process

Number [Percentage| Number |Percentage Achieved
Comprehension | of Trend of Trend of New of New Percentage

Process Items in Score Items in Score
PIRLS 2016 Points PIRLS 2016 Points
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Distribution of PIRLS Item Formats within Reading Purposes
and Comprehension Processes

As described in the PIRLS 2016 Assessment Framework, up to half of the total number of score
points represented by all the questions come from multiple-choice items. Most PIRLS multiple-
choice items are worth one score point, although some compound multiple-choice items are worth
two score points. The 2-point compound multiple-choice items are scored as all parts answered
correctly as fully correct (2 score points), and most parts answered correctly as partially correct
(1 score point). Constructed response items generally are worth one, two, or three score points
depending on the degree of complexity involved. The 1-point constructed response items are
scored as correct (1 score point) or incorrect (0 score points), whereas 2-point constructed response
items are scored as fully correct (2 score points), partially correct (1 score point), or incorrect (0
score points), and 3-point constructed response items are scored as fully correct (3 score points),
partially correct (1 or 2 score points), or incorrect (0 score points). Fully correct responses show a
complete or deeper understanding of a task while partially correct responses demonstrate only a
partial understanding of the concepts embodied in the task.

Exhibits 1.12 and 1.13 display the number of passages or tasks and items (and score points)
by item format for each purpose and comprehension process.
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Exhibit 1.12: PIRLS 2016 Achievement Items by Reading Purpose and Item Format

Multiple-Choice Constructed Response
Number of Items Items Percentage

A Passages/ |  Four of Score
Purpose :
Tasks | Response |Compound Points
Options
PIRLS
Literary 6 46 (46) 0(0) 25(25) 15(30) 4(12) 90 (113) 51%
Informational 6 40 (40) 0(0) 24 (24)
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PIRLS 2016 Constructed Response Scoring Training

In preparation for the main data collection scoring training, some PIRLS 2016 scoring guides were
further refined or clarified based on the results of the field test. This included a thorough review
of the field test scoring training materials to ensure that the student responses were still suitable
for the updated scoring guides. In some cases, example and practice sets used in the field test were
expanded to further illustrate particular aspects of a scoring guide. For PIRLS/PIRLS Literacy
2016 scoring training, the example and practice paper training sets included those used in PIRLS
2011 for the trend items and the updated training sets for the newly developed items selected for
PIRLS 2016, resulting in 42 example and practice paper sets for PIRLS and 24 for PIRLS Literacy.
Scoring training materials were developed for 8 ePIRLS items.

To provide scoring training for all the countries participating in PIRLS 2016, the TIMSS &
PIRLS International Study Center conducted two training sessions. First, the NRCs for Southern
Hemisphere countries and their scoring supervisors received PIRLS and PIRLS Literacy scoring
training in November 2015 in Buenos Aires, Argentina. (No Southern Hemisphere countries
participated in ePIRLS.) NRCs for Northern Hemisphere countries and their scoring supervisors
received scoring training in March 2016 in Hong Kong SAR as part of the 6! PIRLS 2016 NRC
meeting.

Exhibit 1.14 shows the number of participants in the two scoring training sessions.

Exhibit 1.14: PIRLS 2016 Scoring Training Participation

Participants Southern Northern
P Hemisphere | Hemisphere

Number of Countries 6 49
Number of Benchmarking Entities 2 10
Number of Country Representatives 29 119

The Process Following Instrument Development

In general, after the participating countries received the international version of the assessment
instruments, they began the process of translation and cultural adaptation (some adaptation to local
usage typically is necessary even in English-speaking countries) and production of the materials
for printing. At the same time, countries made final arrangements for data collection, including
the host of activities necessary to obtain school participation, implement test administration, and
score the responses to the tests and questionnaires (see following chapters).
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