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The Use of New Technologies in Educational Assessments:
Reading in a digital world

Javier Sudrez-Alvarez', Rubén Fernandez-Alonso? Francisco J. Garcia-Crespo® and José Muiiz*

'"Universidad de Massachusetts Amherst, Estados Unidos. *Universidad de Oviedo, Espafia. *Universidad Complutense de Madrid,
Espafia. “Universidad Nebrija, Espafia

Ser un lector competente en un mundo digital requiere una base sélida de Lectura, pero también la capacidad para pensar criticamente;
una tarea pendiente para muchos estudiantes espafoles. Las pruebas adaptativas informatizadas y los datos de proceso (informacién
sobre las acciones que realizan los estudiantes al responder a la prueba) son especialmente importantes cuando se evaldan competencias
como la Lectura. El objetivo de este trabajo es analizar cémo el uso de la tecnologia estd cambiando el concepto de Lectura y las formas
para evaluarlo. Esto tiene implicaciones tanto para el alumnado espafiol como para cualquier profesional encargado de interpretar y
disefiar evaluaciones educativas. El investigador debe asegurar que el uso de los datos y la tecnologia sea el adecuado para los objetivos
de la evaluacién y sirva de forma fiable, vélida y justa a las personas involucradas, pero también del usuario saber cuédndo, cémo y para
qué utilizar los datos.

Palabras claves: Tecnologia, Datos de proceso, Tests adaptativos informatizados, PISA, Competencia lectora.

Being a proficient reader in a digital world requires a strong reading foundation, but also the ability to think critically, which is a challenge
for many students in Spain. Computerized adaptive tests and process data (information about students’ actions when responding to the test)
are especially important when assessing skills such as reading. This work aims to analyze how the use of technology is changing the concept
of reading and the ways to evaluate it. This has implications for Spanish students and any professional in charge of interpreting and
designing educational assessments. The researcher must ensure that the use of data and technology is adequate for the purposes of the
assessment and that it works in a reliable, valid, and fair way for the people involved, but also the user must know when, how, and for what

purposes to use the data.

Key words: Technology, Process data, Computerized adaptive tests, PISA, Reading.

or a long fime, it has been thought that from millennials

onwards, digital skills should be taken for granted. This is

beginning to be questioned. There is no doubt that today’s
students use technology more, but do they know how to use it well2 If the
data show anything, it is that having more exposure to technology does
not necessarily imply greater digital competence, and the differences
are huge between students from advantaged and disadvantaged
backgrounds (OECD, 2021a). Numerous studies have shown that
younger generations may be more familiar with technology than
previous generations; however, “digital natives” are not always
necessarily equipped with the right skills in terms of accessing and using
digital information (Breakstone et al., 2018; Macedo-Rouet et dl,
2020; McGrew et al., 2018; OECD, 2011). Students need to use
information and communication technologies (ICT) to access texts
through search engines, use links and tabs, process information from
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multiple sources, evaluate the quality of information sources, detect
potential conflicts, and resolve them. Definitions of what it means to be
a competent reader are continuously updated to respond to changes in
technology, society, economy, and culture, and with them the ways of
assessing these competencies. The aim of this paper is to analyze the
way in which the use of new technologies is changing the concept of
reading and, consequently, the ways of assessing it. In this article, we
address some of the most important implications of these changes for
Spanish students, as well as for any professional in charge of
interprefing or designing educational assessments that take advantage
of the advances in technology. For more information on the impact of
new technologies on other areas of assessment such as psychology and
ambulatory assessment see Andrés et al. (2022), Fonseca-Pedrero et al.
(2022), and Santamaria and Sanchez-Sanchez (2022) in this
monograph.

READING IN A DIGITAL WORLD: THE EVER-CHANGING
CONSTRUCT

According to the latest data from the Program for International
Student Assessment (PISA, 2018), the average 15-year-old student in
Spain spends about 35 hours per week connected to the Internet—
which represents an increase of 66% in 6 years, and these are data
prior to the Covid-19 pandemic so this figure has possibly not
reached its peak (OECD, 202 1a). However, in the PISA tests, about
one in three students in Spain responded that clicking on a link in @
phishing email was appropriate or very appropriate’. Less than half of
15-year-olds in Spain are able to distinguish fact from opinion in the
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PISA tasks®. Spain is below the OECD average on both indicators,
although the difference is less than 10 percentage points (INEE,
2021b). The good news is that working on these skills in the classroom
(for example, learning to detect biased information) is related to better
reading proficiency (for example, being able to distinguish fact from
opinion) (Suarez-Alvarez, 2021). These data confirm that the school
can play a key role in learning digital skills and helping to reduce the
risks associated with them, although, of course, there are no magic
formulas.

While it is true that 29 of the 35 hours per week that Spanish
students spend on the Internet are outside of school, the countries
where students spend the most hours using technology in the
classroom are not always the ones that show the best digital
competence (OECD, 2021a). The relationship between reading
achievement and time spent using digital devices for schoolwork was
negative in 36 countries and economies, including Spain. In Australia,
Denmark, Korea, New Zealand, and the United States, this
relationship was positive after taking into account the socioeconomic
situation of students and schools. Similarly, we must not forget that the
use of digital technologies responds to a multidimensional reality:
sometimes the use of technology in the classroom is complementary to
other activities that are also important, while in other cases it can
replace them. The key may lie not so much in the use itself, but in how
a particular activity is carried out.

For example, there is still a clear benefit to reading on paper, which is
something the literature that has investigated this issue agrees on
(Clinton, 2019; Delgado et al., 2018). These results are also consistent
across the more than 70 countries and economies that participated in
PISA 2018: students who read books more frequently in paper than in
digital format score better on the PISA 2018 reading tests and spend
more time reading for pleasure. These data suggest that we should not
banish paper in favor of a digital monopoly, and it seems reasonable to
seek compatibility between traditional and analog reading formats. In
fact, the most proficient readers are those students who are able to
optimize the advantages of both formats. Students with good reading
skills seem to respond to the following profile: they read books on paper
and use digital devices, depending on the objective, i.e., they can read
a novel on paper, but read daily news online.

Another clear example is the type of reading strategies that students
learn in school, a fact that in the case of Spain is particularly
interesting. Students in Spain scored particularly high on two of the
three reading strategy knowledge indices included in PISA 2018
(comprehending and recalling a text, and writing a summary), but less
so on the index of reading strategies for assessing the credibility of
information sources (INEE, 2021). The data suggest that students in
Spain have a relatively good knowledge of the traditional and still
important aspects of reading. However, they still lack, on average, the
relevant knowledge and skills to navigate in a digital world. Reading
is not just about learning to decode written words during childhood,
but about learning a set of competencies that change throughout life.
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To become proficient readers in a digital world, students need a solid
foundation in reading, but also the ability to think critically, and adjust
their behavior according fo the task, as well as to motivate themselves
to persevere in the face of difficulties.

In this sense, Spain could benefit from strengthening students’
knowledge and skills to navigate through ambiguity, and to contrast and
validate points of view. However, adding specific subjects on digital
skills in school without adjusting other parts of the curriculum could be
problematic. It is important to balance content and competencies to
address new societal demands without overloading the curriculum. The
challenge is to try to respond to the changing needs while minimizing the
expansion and overload of content. One possibility for finding a
balance between curricular updating and overload is to incorporate
cross-cutting themes or competencies into existing subjects (OECD,
2020), as well as the use of innovative teaching and learning methods
(Paniagua & Istance, 2018; Pérez et al.,, 2018).

TECHNOLOGY IN EDUCATIONAL ASSESSMENT: ADAPTIVE
TESTING AND PROCESS DATA

Definitions of school competencies, not only for reading as described
above, but also for other competencies such as mathematics and
science, are continually being updated to reflect changes in technology,
society, economy, and culture (Fraillon et al., 2019; Mullis & Martin,
2019; OECD, 2018). Navigation has become a cross-cutting
component of any kind of learning in a digital world and, as we will
describe below, also of the way these competencies are assessed.

Large-scale assessments coordinated by international organizations
such as PISA, TIMSS (Trends in International Mathematics and
Science Study), or PIRLS (Progress in International Reading Literacy
Study) are mostly administered by computer, and this is the main
method of administration in Spain as well. Spanish public
administrations have been trialing computerized tests for some time in
their diagnostic or system evaluations, although their use is not yet
widespread. The reality in Spanish classrooms is not dissimilar.
Although common in many schools, computerized assessments in the
classroom (exams, rubrics, etc.) have not yet become the status quo.
However, the trend is clear: as access to the Internet and digital
devices increases so does their use. Advances in computer technology
have also substantially influenced the ways in which tests are
conducted, administered, scored, and reported to test takers (Zenisky
& Sireci, 2002). In this article, we focus on two emerging areas whose
unstoppable growth has generated a paradigm shift in educational
assessment. For more information on other applications such as
computational psychometrics and machine learning, see for example
von Davier et al. (2019); in this monograph, Elosua (2022).

The first and perhaps the most widespread is the possibility of
computerized adaptive testing (Olea et al.,, 2010; in this monograph,
Abad et al., 2022). Computerized adaptive tests allow us to increase
measurement accuracy by using fewer questions or items per student.
This is achieved by presenting students with items that are aligned with

’>Question 3 of the Rapa Nui unit assesses the ability to distinguish fact from opinion. It is a partial credit item where the null response is scored O,

the partial response is scored 0.5, and the complete response is scored 1. The estimated percentage correct for the complete response on this item

is less than 41% in Spain and less than 47% on average in OECD countries. Question 3 of Rapa Nui is a level 5 item. This means that students

must have a proficiency level of 5 to have a 62% chance of getting the full score on this item.
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their proficiency level. Unlike non-adaptive assessments that typically
focus on assessing students of average performance, adaptive tests also
allow for a more refined differentiation of student ability at the high and
low ends of the student's proficiency level (Table 1). This aspect of
adaptive testing is particularly relevant when comparing high- and low-
achieving groups or students from advantaged and disadvantaged
families. At the same time, the testing experience for students is better, as
they do not need to answer questions that are either too difficult for them
or too easy, which could cause their interest in the test to be reduced.
Adaptive testing is already used in the vast majority of large-scale
educational assessments such as PISA, TIMSS, and PIRLS, and it is even
used in personality assessment (Pedrosa et al., 2016; Postigo et al.,
2020; in this monograph, Abad et al., 2022).

The second revolutionary change in computerized assessment is the
possibility of storing log files, also known as process data. These data
contain information about the actions performed by examinees when
interacting with the tasks presented to them on the computer and the
time spent on each action during the process (Table 2). This type of
data provides additional information beyond the response datq,
which usually shows whether the question was answered correctly or
not (He et al,, 2019, 2021; von Davier et al., 2019). For example,
the amount of time that students spend answering tests may reflect their
level of engagement (whether they are doing their best) and,
consequently, may affect their performance on the test (Wise et al.,
2021). This information can help policymakers, researchers, and

TABLE 1
SUMMARY OF THE ADVANTAGES AND DISADVANTAGES OF
COMPUTERIZED ADAPTIVE TESTING COMPARED TO USING
CONVENTIONAL TESTS

Advantages Disadvantages

Requires more sophisticated methods
of analysis (item response theory).

More efficient, improves
measurement without increasing
assessment time.

More effective, it optimizes Requires larger question banks

NEW TECHNOLOGIES IN EDUCATIONAL ASSESSMENTS

educators better understand students’ cognitive strategies and the
underlying causes of low and high performance. This, in turn, can
result in improved assessment design and lead to more effective
training and learning programs (OECD, 2019a).

ILLUSTRATIVE EXAMPLE OF THE USE OF PROCESS DATA
IN PISA

PISAis a triennial survey of 15-year-old students around the world that
assesses the extent to which they have acquired the key knowledge and
skills essential for full participation in societies. PISA introduced
computerized adaptive testing for the first time in 2018 to assess the
reading proficiency of 15-year-old students (the latest data available to
date). The interactive nature of computerized adaptive assessments such
as PISA makes them ideal candidates for analyses based on process
data (Goldhammer et al., 2016; Vorss et al., 2021).

Students’ ability to think, monitor, and adjust their activity to a
particular task are essential aspects of reading in digital environments
(OECD, 2019b). Digital readers not only need to follow linear
information structures, but also construct their own texts by selecting
and evaluating information from different sources. Good navigation,
therefore, should be consistent with these goals. The PISA 2018
reading test allows students to navigate through the different tasks in
such a way that the student can decide how to interact with the text
and which strategy is most effective. For example, one student may
decide to strictly follow the instructions for each task as they appear
while others may prefer to explore the tasks that will come next in
order to manage their time and knowledge differently.

The recent PISA report, 21st Century Readers: Developing Literacy
Skills in a Digital World, uses process data to group students based
on their navigation of the scenario-based reading unit, Rapa Nui®
(CR551, see Appendix A):

TABLE 2
SUMMARY OF NAVIGATION INDICATORS
BASED ON PROCESS DATA

measurement accuracy across a
wider range of examinee proficiency
(e.g., high and low achievers).

More equitable, greater uniformity in
the accuracy of the measure across
different proficiency levels of
examinees allows for better informed
decisions (e.g., when comparing
students from advantaged and
disadvantaged backgrounds).

Better experience, no questions are
presented that are either too difficult
or too easy.

(especially in computerized adaptive
tests at item level, somewhat less so in
multistage adaptive format designs).

Requires larger participant samples
(e.g., PISA uses a minimum of 200
responses per item).

Requires computer-based
administration which may pose a
barrier for some students (the mode
of test administration must not favor
certain groups over others).

Quantity Quality
indicators indicators

Temporary
indicators

Time spent on the first
page (median)

Number of pages visited ~ Navigational behaviors
and strategy

Time spent on the first
page (proportion)

Use of hyperlinks

Effective transition rate
between pages (more
than three seconds)

Time spent on the in-
struction page

Note: Adapted from (OECD, 2021a).

*The scenario-based reading unit, Rapa Nui (CR551) consists of three texts: a web page from a teacher’s blog, a book review, and a news article

from a science magazine. In these multiple-text reading situations, readers must make decisions about which of the available text fragments is the

most important, relevant, accurate, and truthful.

38



JAVIER SUAREZ-ALVAREZ, RUBEN FERNANDEZ-ALONSO,
FRANCISCO J. GARCIA-CRESPO AND JOSE MUNIZ

v No navigation: students who have no navigation activities in either
single-source text items (see Appendix A items 1, 2, 3, 4, and 5)
or multiple-source text items (see Appendix A items 6 and 7)

v Limited navigation: students who navigate simply through items
with single-source text (see Appendix A items 1, 2, 3, 4, and 5),
but not through items with multiple-source text (see Appendix A
items 6 and 7)

v Strictly focused navigation: students who strictly followed the task
instructions to actively navigate items with text from multiple
sources of information (see Appendix A items 6 and 7), but had
limited navigation on items with single-source text (see Appendix
Aitems 1, 2, 3, 4, and 5)

v Active exploratory navigation: students who actively navigate
items with single and multiple source texts (see Appendix A items
1,2,3,4,5,6,and 7).

Figure 1 shows that reading achievement is strongly related to
students’ type of navigation. A consistent pattern between reading
scores and navigation patterns was found across most countries and
economies. The data show a difference of 66 points was found
between students who actively navigated between pages and those
who did not engage in navigational activities. The 11% of students
who were in the active exploratory navigating group had the highest
reading scores. These students actively navigated through single-
source (see Appendix A items 1, 2, 3, 4, and 5) and multiple-source
(see Appendix A items 6, and 7) tasks. Their navigation in single-
source text tasks exceeded the number of pages required to complete
the reading task. That is, they read not only the required page, but
also other accessible pages. This type of navigation could help
students obtain an overview of the entire reading test and better
prepare for the subsequent tasks. This could also explain, at least in
part, why the active navigating group of students scored better on the
reading fest than the group of students who strictly followed the task
instructions.

Girls presented better reading strategies than boys in all three
indices included in PISA 2018 (understanding and remembering a
text, writing a summary, and evaluating the credibility of information
sources). This is repeated across all navigation groups. Even so, both
boys and girls who actively navigated and explored the Rapa Nui unit
had better knowledge of reading strategies for assessing the
credibility of sources than students with limited or no navigation. In
addition, gender differences in reading strategies are narrower
among students with more active navigating than those with no
navigating (Figure 2).

DISCUSSION

The use of technology in educational assessment enables the use of
new data sources for both the assessment process (test design) and
the product (test scores). Computerized adaptive testing and process
data are two of the emerging areas of greatest benefit in educational
assessment. The use of process data in computerized festing is
particularly valuable when assessing competencies that require
interactive tasks and the use of technology. In the case of reading
proficiency assessment, the example discussed in this article, students
need to use information and communication technologies (ICT) to
access texts through search engines, use links and tabs, process
information from multiple sources, evaluate the quality of information
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sources, detect possible conflicts, and resolve them. Process datq,
more specifically the sequences of actions performed by students
when responding to the test, allow us to identify the navigation
strategies used by students when interacting with texts in a digital
environment. These data could be used to measure the degree to
which students engage with the task in the expected way and thus
improve the validity of the interpretations, but they could also be used
alongside the students’ responses to calculate their scores on the
competencies tested (Wise et al.,, 2021).

In this way, process data, which are a priori inherent aspects of the
assessment method and test design (the process), become to some
extent the object of assessment (the product). In other words,
technology has permeated all layers of educational assessment in
such a way that it is almost impossible to disentangle the measurement
from the construct. The possibilities that this type of data has for
educational evaluation are countless (Jiao et al., 2021), but as the
proverb reminds us: it is important not to put the cart before the horse.
There are at least three important considerations for optimizing the use
of this type of data:

Design the test with the objective of extracting and using process
data. Process data are a by-product of inherent features of the
software used to perform the assessment. That is, in the vast majority
of cases, tests are not constructed and designed with the goal of using
these data, but rather they are used serendipitously to improve the
process and product of the assessment once the test has been
administered and the answers to the questions coded. While there is
nothing wrong with improving the assessment process and product—
indeed, the standards for educational and psychological testing
recommend that this should be done (AERA et al., 2014)—it is
essential to consider the implications of such improvements for other
important areas of the assessment. For example, if the goal is to
improve the product of the assessments (the scores) but the use of
process data has not been taken into account in the test design, the
content validity (Pedrosa et al., 2014) of the test may be altered with
respect to its conceptual assessment framework. In other words, the
risk of giving meaning to data a posteriori is that it may divert the
purpose and content of the assessment from that originally proposed

FIGURE 1
ASSOCIATION BETWEEN READING PERFORMANCE AND
NAVIGATING BEHAVIORS
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Source: (OECD, 2021a). PISA 2018 database, Table B.3.9.
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in the conceptual assessment frameworks. For a discussion of this issue
see, for example, how the PISA rankings would change if this type of
data were taken into account in the calculation of scores (Pohl et al.,
2021).

The extraction of process data should be based on theoretical and
analytical considerations. The selection of the information that is
recorded while the examinee is answering the test does not respond
to theoretical or analytical considerations. In other words, the
software blindly records all the examinee’s activity, whether it is
relevant or not. Therefore, the extraction of process data must be
guided by theoretical and analytical considerations to avoid spurious
interpretations. A particularly interesting application of using process
data to improve the measurement (the process) is to use response
times to identify differences in the response process between different
cultural and linguistic groups and thus improve the validity of
interpretations that might otherwise be overlooked in differential item
functioning* (Ercikan et al., 2020).

The interpretation of process data should be guided by cognitive
models. It is important to note that cognitive response processes are
not observable in either conventional or digital tests. As with other
methods for obtaining validity evidence for response processes,
such as cogpnitive labs or think-aloud protocols (Padilla & Benitez,
2014), the log files do not reflect the cognitive processes per se,
but rather traces of the cognitive processes that the students used.
Their interpretation, therefore, requires the use of mixed methods
that combine qualitative and quantitative interpretations. In other
words, it is essential that the interpretation of process data be
guided by theoretical models, in this case, cognitive ones. For
example, the assessment of complex constructs such as reasoning
or critical thinking may involve cognitive processes such as
response times explicitly included in the definition of the construct.

FIGURE 2
ASSOCIATION BETWEEN READING STRATEGIES FOR
ASSESSING THE CREDIBILITY OF INFORMATION SOURCES
AND NAVIGATING BEHAVIORS
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Source: (OECD, 2021a). PISA 2018 database, Table B.5.29.
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Another example, as we saw in this article, is the inclusion of
navigation behaviors as a cross-cutting aspect of the learning of
reading literacy in a digital world.

Technology enhances knowledge to unimaginable levels, whether
this knowledge is adequate or not. In fact, it is common for inadequate
or erroneous knowledge to have a greater capacity for expansion.
See as an example the transmission of information via social networks;
a false news item spreads at a faster rate than a true one (Vosoughi et
al., 2018). Mutatis mutandis, studies that are the most difficult to
replicate tend to be the most cited (Serra-Garcia & Gneezy, 2021).
In Spain, moreover, the use of tests in the professional environment is
enormous, and fraining and knowledge about their use is relatively
low (Mufiiz et al., 2020; in this monograph, Hernéndez et al., 2022).
It is the researcher’s responsibility to ensure that the use of data and
technology is appropriate for the purposes of the assessment and
serves the people involved in a reliable, valid, and fair way, but it is
also the user’s responsibility to know when, how, and for what
purpose to use the data. We hope that this article will encourage
reflection on both aspects.
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Rapa Nui
Introduction

Appendix A
Unit CR551: Easter Island (INEE, 2019)

Read the Introduction. Then click on the NEXT arrow.

(2,000 miles) west of Chile.

will know something about it before you attend the lecture.

Click on the NEXT arrow to read the blog.

Imagine that a local library is hosting a lecture next week. The lecture will be given by a professor from a nearby
university. She will discuss her field work on the island of Rapa Nul in the Pacific Ocean, over 3,200 kilometers

Your history class will attend the lecture. Your teacher asks you to research the history of Rapa Nui so that you

The first source you will read Is a blog entry written by the professor while she was living on Rapa Nul.
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Rapa Nui
Question 1/7

Refer to the Professor’s Blog on the right. Click on a choice
to answer the question.

According to the blog, when did the professor start her field
work?

(O During the 1990s

O Nine months ago

O One year ago

(O At the beginning of May

Blog
< > (O www.theprofessorblog.com/fieldwork/RapaNui

The Professor’s Blog

Posted May 23, 11:22 a.m.

As | look out of my window this morning, | see the landscape | have leamed to love
here on Rapa Nui, which is known in some places by the name Easter Island. The
grasses and shrubs are green, the sky is blue, and the old, now extinct volcanoes
rise up in the background.

1 am a bit sad knowing that this is my last week on the island. | have finished my
field work and will be returning home. Later today, | will take a walk through the
hills and say goodbye to the moai that | have been studying for the past nine
months. Here is a picture of some of these massive statues.

If you have been following my blog this year, then you know that the people of
Rapa Nui carved these moai hundreds of years ago. These impressive moai had
been carved in a single quarry on the eastern part of the island. Some of them
weighed thousands of pounds, yet the people of Rapa Nui were able to move them
to locations far away from the quarry without cranes or any heavy equipment.

For years, archeologists did not know how these massive statues were moved. It
remained a mystery until the 1990s, when a team of archeologists and residents of
Rapa Nui demonstrated that the moai could have been transported and raised
using ropes made from plants and wooden rollers and tracks made from large
trees that had once thrived on the island. The mystery of the moai was solved.

Another mystery remained, however. What happened to these plants and large
trees that had been used to move the moai? As | said, when | look out of my
window, | see grasses and shrubs and a small tree or two, but nothing that could
have been used to move these huge statues. It is a fascinating puzzle, one that |
will explore in future posts and lectures. Until then, you may wish to investigate the
mystery yourself. | suggest you begin with a book called Collapse by Jared
Diamond. This review of Collapse is a good place to start.

‘ May 24, 4:31 p.m.
Traveler_14

Hi Professor! | love following your work on Easter Island. | can't wait to check out
Collapsel!

& May 25, 9:07 a.m.
KB_Island

1 also love reading about your experiences on Easter Island, however, | think there
is another theory that should be considered. Check out this article:
www.sciencenews.com/Polynesian_rats_Rapa_Nui
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Blog
EEI < > (O www.theprofessorblog.com/fieldwork/RapaNui
Question 2/7

Refer to the Professor’s Biog on the right. Type your
answer to the question.

In the last paragraph of the blog, the professor writes: Posted May 23, 11:22 a.m.

“Another mystery remained...” : . ,
As | look out of my window this morning, | see the landscape | have leamed to love

here on Rapa Nui, which is known in some places by the name Easter Island. The
grasses and shrubs are green, the sky is blue, and the old, now extinct volcanoes
rise up in the background.

To what mystery does she refer?

| am a bit sad knowing that this is my last week on the island. | have finished my
field work and will be returning home. Later today, | will take a walk through the
hills and say goodbye to the moai that | have been studying for the past nine
months. Here is a picture of some of these massive statues.

If you have been following my blog this year, then you know that the people of
Rapa Nui carved these moai hundreds of years ago. These impressive moai had
been carved in a single quarry on the eastern part of the island. Some of them
weighed thousands of pounds, yet the people of Rapa Nui were able to move them
to locations far away from the quarry without cranes or any heavy equipment.

For years, archeologists did not know how these massive statues were moved. It
remained a mystery until the 1990s, when a team of archeologists and residents of
Rapa Nui demonstrated that the moaj could have been transported and raised
using ropes made from plants and wooden rollers and tracks made from large
trees that had once thrived on the island. The mystery of the moai was solved.

Another mystery remained, however. What happened to these plants and large
trees that had been used to move the moai? As | said, when | look out of my
window, | see grasses and shrubs and a small tree or two, but nothing that could
have been used to move these huge statues. It is a fascinating puzzle, one that |
will explore in future posts and lectures. Until then, you may wish to investigate the
mystery yourself. | suggest you begin with a book called Collapse by Jared
Diamond. This review of Collapse is a good place to start.

& May 24, 4:31 p.m.
Traveler_14

Hi Professor! | love following your work on Easter Island. | can’t wait to check out
Collapse!

‘ May 25, 9:07 a.m.
KB_Island

| also love reading about your experiences on Easter Island, however, | think there
is another theory that should be considered. Check out this article:
www.sciencenews.com/Polynesian_rats_Rapa_Nui
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Rapa Nui
Question 3/7

Refer to the Review of "Coliapse” on the right. Click on the
choices in the table to answer the question.

Listed below are statements from the Review of Collapse.
Are these statements facts or opinions? Click on either
Fact or Opinion for each statement.

statement a fact ol
on?

In the book, the author describes several
civilizations that collapsed because of the
choices they made and their impact on the ©) O
environment.

One of the most disturbing examples in
the book is Rapa Nui. ©) O

They carved the moai, the famous statues,
and used the natural resources available
to them to move these huge moai to
different locations around the island.

When the first Europeans landed on Rapa
Nuiin 1722, the moai were still there, but | O
the trees were gone.

The book is written well and deserves to
be read by anyone who is concerned O @)
about the environment.

¥ Elg Book Review
< > (O wwwacademicbookreview.com/Collapse

LL

Review of Collapse

Jared Diamond's new book, Coliapse, is a clear warning about the consequences
of damaging our environment. In the book, the author describes several

civilizations that p: of the choices they made and their impact on
the environment. One of the most disturbing examples in the book is Rapa Nui.

According to the author, Rapa Nui was settled by Polynesians sometime after 700
AD. They developed a thriving society of, perhaps, 15,000 people. They carved
the moai, the famous statues, and used the natural resources available to them to
move these huge moai to different locations around the island. When the first
Europeans landed on Rapa Nui in 1722, the moai were still there, but the trees
were gone. The population was down to a few thousand people who were
struggling to survive. Mr. Diamond writes that the people of Rapa Nui cleared the
land for farming and other purposes and that they over-hunted the numerous
species of sea and land birds that had lived on the island. He speculates that the
dwindling natural resources led to civil wars and the collapse of Rapa Nui's
society.

The lesson of this wonderful but frightening book is that in the past, humans made
the choice to destroy their environment by cutting down all the trees and hunting
animal species to extinction. Optimistically, the author points out, we can choose
not to make the same mistakes today. The book is written well and deserves to be
read by anyone who is concerned about the environment.

Rapa Nui
Question 4 /7

Refer to the article “Did Polynesian Rats Destroy Rapa
Nui's Trees?" on the right. Click on a choice to answer the
question.

What do the scientists mentioned in the article and Jared
Diamond agree on?

O Humans settled Rapa Nui hundreds of years ago.

O Large trees have disappeared from Rapa Nui.

O Polynesian rats ate the seeds of large trees on Rapa
Nui.

O Europeans arrived on Rapa Nui in the 18" century.

Blog Book Review Science News

< > (O wwwsciencenews.com/Polynesian_rats_Rapa_Nui

IENCE NEW

Did Polynesian Rats Destroy Rapa Nui’s Trees?
By Michael Kimball, Science Reporter

In 2005, Jared Diamond published Collapse. In the book, he described the human
settlement of Rapa Nui (also called Easter Island).

The book caused a huge controversy soon after its publication. Many scientists
questioned Diamond's theory of what happened on Rapa Nui. They agreed that
the huge trees had disappeared by the time Europeans first arrived on the island
in the 18" century, but they did not agree with Jared Diamond's theory about the
cause of the disappearance.

Now;, two scientists, Carl Lipo and Terry Hunt, have published a new theory. They
believe that the Polynesian rat ate the seeds of the trees, preventing new ones
from growing. The rat, they believe, was brought over either accidentally or
purposefully on the canoes that the first human settlers used to land on Rapa Nui.

Studies have shown that a population of rats can double every 47 days. That's a
lot of rats to feed. To support their theory, Lipo and Hunt point to the remains of
palm nuts that show the gnaw marks made by rats. Of course, they acknowledge
that humans did play a role in the destruction of the forests of Rapa Nui. But they
believe that the Polynesian rat was an even greater culprit among a series of
factors.
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Rapa Nui
Question5/7

Refer to the article “Did Polynesian Rats Destroy Rapa
Nui's Trees?" on the right. Click on a choice to answer the
question.

What evidence do Carl Lipo and Terry Hunt present to
support their theory of why the large trees of Rapa Nui
disappeared?

O The rats arrived on the island on settlers’ canoes.

O The rats may have been brought by the settlers
purposefully.

O Rat populations can double every 47 days.

O The remains of palm nuts show gnaw marks made by
rats.

Science News

Book Review |

Blog
< > (O wwwsciencenews.com/Polynesian_rats_Rapa_Nui

SCIENCE NEW

Did Polynesian Rats Destroy Rapa Nui’s Trees?
By Michael Kimball, Science Reporter

In 2005, Jared Diamond published Collapse. In the book, he described the human
settlement of Rapa Nui (also called Easter Island).

The book caused a huge controversy soon after its publication. Many scientists
questioned Diamond's theory of what happened on Rapa Nui. They agreed that
the huge trees had disapp by the time Europ first arrived on the island
in the 181 century, but they did not agree with Jared Diamond's theory about the
cause of the disappearance.

Now, two scientists, Carl Lipo and Terry Hunt, have published a new theory. They
believe that the Polynesian rat ate the seeds of the trees, preventing new ones
from growing. The rat, they believe, was brought over either accidentally or
purposefully on the canoes that the first human settlers used to land on Rapa Nui.

Studies have shown that a population of rats can double every 47 days. That's a
lot of rats to feed. To support their theory, Lipo and Hunt point to the remains of
palm nuts that show the gnaw marks made by rats. Of course, they acknowledge
that humans did play a role in the destruction of the forests of Rapa Nui. But they
believe that the Polynesian rat was an even greater culprit among a series of
factors.

Rapa Nui
Question 6/7

Refer to all three sources on the right by clicking on each of
the tabs.

Drag and drop the causes, and the effect they have in
common, into the correct places in the table about the
theories.

The Theories
Supporters of the
Cause Effect Theory
Jared Diamond
Carl Lipo and Terry
Hunt
: Polynesian rats ate |[Settlers used
I'a‘:réndoi‘:lt‘;:zyseame tree seeds and as ||canoes to bring
i a result no new Pol: ian rats to
sy trees could grow. |[(Rapa Nui.
Rapa Nui residents |[Humans cut down
Ii';z Ia'g:rg:zscm needed natural trees to clear land
Ra gpNui to move ||for agri and
P : the moai. other reasons.

Science News

Blog Book Review

< > (O www.sciencenews.com/Polynesian_rats_Rapa_Nui

SCIENCE NEW

Did Polynesian Rats Destroy Rapa Nui’s Trees?
By Michael Kimball, Science Reporter

In 2005, Jared Diamond published Coliapse. In the book, he described the human
settiement of Rapa Nui (also called Easter Island).

The book caused a huge controversy soon after its publication. Many scientists
questioned Diamond's theory of what happened on Rapa Nui. They agreed that
the huge trees had disappeared by the time Europeans first arrived on the island
in the 18 century, but they did not agree with Jared Diamond's theory about the
cause of the disappearance.

Now, two scientists, Carl Lipo and Terry Hunt, have published a new theory. They
believe that the Polynesian rat ate the seeds of the trees, preventing new ones
from growing. The rat, they believe, was brought over either accidentally or
purposefully on the canoes that the first human settlers used to land on Rapa Nui.

Studies have shown that a population of rats can double every 47 days. That's a
lot of rats to feed. To support their theory, Lipo and Hunt point to the remains of
palm nuts that show the gnaw marks made by rats. Of course, they acknowledge
that humans did play a role in the destruction of the forests of Rapa Nui. But they
believe that the Polynesian rat was an even greater culprit among a series of
factors.
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Rapa Nui
Question7/7

Refer to all three sources on the right by clicking on each of
the tabs. Type your answer to the question.

After reading the three sources, what do you think caused
the disappearance of the large trees on Rapa Nui? Provide
specific information from the sources to support your
answer.

7 <

»]

Blog Book Review Science News
< > (O wwwsciencenews.com/Polynesian_rats_Rapa_Nui

SCIENCE NEWS |

Did Polynesian Rats Destroy Rapa Nui’s Trees?
By Michael Kimball, Science Reporter

In 2005, Jared Diamond published Col/apse. In the book, he described the human
settlement of Rapa Nui (also called Easter Island).

The book caused a huge controversy soon after its publication. Many scientists
questioned Diamond’s theory of what happened on Rapa Nui. They agreed that
the huge trees had disappeared by the time Europeans first arrived on the island
in the 18 century, but they did not agree with Jared Diamond's theory about the
cause of the disappearance.

Now, two scientists, Carl Lipo and Terry Hunt, have published a new theory. They
believe that the Polynesian rat ate the seeds of the trees, preventing new ones
from growing. The rat, they believe, was brought over either accidentally or
purposefully on the canoes that the first human settlers used to land on Rapa Nui.

Studies have shown that a population of rats can double every 47 days. That's a
lot of rats to feed. To support their theory, Lipo and Hunt point to the remains of
palm nuts that show the gnaw marks made by rats. Of course, they acknowledge
that humans did play a role in the destruction of the forests of Rapa Nui. But they
believe that the Polynesian rat was an even greater culprit among a series of
factors.
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