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# # 5984230027 : MAJOR EDUCATIONAL MEASUREMENT AND EVALUATION

KEYWORD: READING LITERACY, COMPUTERIZED DYNAMIC ASSESSMENT, GROWTH, LEARNING POTENTIAL, PROMPTING
Yanika Lunrasri : Measurement of Reading Literacy, Growth, and Learning Potential of Grade 9 Students: Application of
Computerized Dynamic Assessment Concept . Advisor: Assoc. Prof. KAMONWAN TANGDHANAKANOND, Ph.D. Co-advisor:
Assoc. Prof. Shotiga Pasiphol, Ph.D.

The aims of this research were to (1) develop and validate the computerized dynamic assessment for reading literacy
and (2) study the effects of different types of prompting of the computerized dynamic assessment on reading literacy, growth of
learning, and learning potential. The pilot samples were a total of 802 ninth-grade students in six secondary schools in Bangkok. The
data for the main study was gathered from 541 ninth-grade students in eleven secondary schools in Bangkok. A quasi-experimental
design was adopted. Research instruments were reading literacy tests for computerized dynamic assessment. The data were
analyzed as follows: 1) ANCOVA statistics for reading literacy performance, 2) latent growth modeling for growth of learning, and 3)
mixed ANOVA and MANOVA statistics for learning potential. Findings were presented as follows:

1. This research developed computerized dynamic assessment for reading literacy, which was interactive and online
feedback program. The tested contents were composed of three dimensions of reading literacy, including 1) locate information, 2)
understand, and 3) evaluate and reflect. Three parallel tests were assessed at three different time points, each test comprised
twenty two-tier items. For the psychometric properties of the instrument, most items for all reading literacy test forms were
appropriate for content validity and parallelism. For the model comparison, the bifactor MIRT model was the best-fitting model. A
majority of the items had good multidimensional discrimination values. The multidimensional difficulty estimates were in the
acceptable range for most items. Moreover, the instruments yielded highly internal reliability. Regarding the statistical parallelism of
the test forms, they showed satisfactory conformity at the test forms and item-by-item levels.

2. For the results of reading literacy performance, different types of promptings of computerized dynamic assessment
had a significant effect on students’ reading posttest scores. Verification prompting group received significantly lower posttest score
than other prompting-based groups. For the growth of learning, mixed prompting group obtained the highest rate of growth in
reading literacy than other groups. For the results of the associations of reading literacy subscales, the growth rate in one subscale
did not relate to the growth rate in other subscales, except mixed prompting group that the growth rate in understand was
associated with the growth rate in evaluate and reflect. In terms of learning potential, the results of the availability score revealed
that there were significant differences in availability scores measured at the third testing session among groups with different types of
promptings. Verification prompting group had a significantly higher availability score when compared with mixed prompting group. For
the mediated score, the result showed that there were no significant two-way interactions between prompting conditions and time
on the mediated score. However, there was a significant main effect of prompting conditions. Verification prompting group had a
significantly lower mediated score when compared with other groups. For the levels of prompting, the result showed that there were
significant differences in first level of prompting, second level of prompting, third level of prompting, and fourth level of prompting
among groups with different types of promptings. Verification prompting obtained significantly higher assistance than mixed

prompting group in all levels of prompting.

Field of Study: Educational Measurement and Evaluation Student's Signature ...
Academic Year: 2020 AdVisor's SIgNature .........ccoeceeeeeueens

Co-advisor's Signature ........ccccoeeevence
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CHAPTER ONE
INTRODUCTION

Background of the Study

Literacy is one of the universal education goals believed to be the foundation to
create sustainable development. One of the goals of the United Nations’ Agenda of
Sustainable Development Goals (SDGs) is the quality education to ensure that youth and
adults equally achieve literacy and numeracy by 2030 (United Nations, 2018). Moreover,
the 20-year National Education Plan of Thailand (2017-2036) has considered literacy as one
of the strategies to improve Thai educational system; it states, “people of all ages have
essential knowledge and skills as indicated in the educational and professional standards,
and can use their potential to improve their lives” (Office of the Education Council, 2017).
The mentioned indicators include the improvement of reading proficiency level and the
rise of national and international assessment results, the Programme for International
Student Assessment (PISA) included (Office of the Education Council, 2017) .

The Programme for International Student Assessment (PISA) is an international large-
scale assessment study administered by the Organization for Economic Co-operation and
Development (OECD) (OECD, 2016). Thailand has participated in the study since 2000 as the
partner country. The survey has administered three domains, including math, science, and
reading literacy, for 15-year-old students to measure their knowledge and skills needed to
be a successful member in the society (Dechsri, 2016). PISA is the measurement of future
human capital, an indicator of the success and competitiveness in economic development
(The Institute for the Promotion of Teaching Science and Technology, 2015). Moreover, PISA
aims to improve the quality of education by providing a deeper perspective of the strengths
and weaknesses in the education system whether the school system readily prepares
students for the global economy in the twenty-first century (The Institute for the Promotion
of Teaching Science and Technology, 2015). Reading literacy is the foundation of other
subject areas in the educational system; it is essential skills needed for individual growth,
educational and career success, and global citizenship (OECD, 2016). The attainment in

reading literacy successfully leads to the prerequisite for participation in real-life situations in



the rapidly changing world. Moreover, if the population lacks basic skills, the impact will
happen on a country’s long-term economic growth (OECD, 2016).

The most recent evidence from PISA 2015 and PISA 2018 showed that there was
no improvement of Thai students’ reading literacy results. The average reading literacy
scores of Thai students decreased steadlily since PISA 2000 (The Institute for the Promotion
of Teaching Science and Technology, 2018). In recent PISA 2018, Thai students’ average
scores in reading literacy were 393 points below the OECD average (487 points) (OECD,
2019a; The Institute for the Promotion of Teaching Science and Technology, 2020). Half of
students (50%) had reading literacy scaled scores below Level 2, which is the
recommended minimum level benchmark (The Institute for the Promotion of Teaching
Science and Technology, 2018). Those students who scored below Level 2 on the PISA
reading scale are defined as low performers in PISA reading literacy (OECD, 2016). Level 2 is
considered as the baseline level of proficiency for those who are required to fully
participate in the society. Students below this baseline are those who cannot engage in
solving complex reasoning and problems that are faced by adults in modern societies
(OECD, 2016). Thus, it has been shown that the number of low-performing students in
reading literacy are increasing in Thai education. This is coherent with UNESCO’s 2017/8
Global Education Monitoring (GEM) Report who found that only 50% of students have
achieved a minimum proficiency level in reading at the end of lower secondary education
(UNESCO Bangkok, 2016).

Reading literacy is the skill measured in how students understand the text,
interpret the meaning of the text, evaluate the text and apply their reading ability into
their real-life situations (Mullis et al, 2015; OECD, 2016). The international assessment
programs assessing student’s reading literacy are the Programme for International Student
Assessment (PISA) and Progress in International Reading Literacy Study (PIRLS). PISA has
categorized reading literacy for 15-year-old students as the following: 1) Locate
information, 2) Understand, and 3) Evaluate and reflect (OECD, 2016). PIRLS has divided
reading literacy for students in their fourth year of schooling as 1) Focus on and retrieve
explicitly stated information, 2) Make straightforward inferences, 3) Interpret and integrate
ideas and information, and 4) Evaluate and critique content and textual elements (Mullis

et al, 2015). Moreover, National Assessment of Educational Progress (NAEP) which



measures American student’s academic achievement has grouped reading literacy into
three dimensions, including 1) Locate and recall, 2) Integrate and interpret, and 3) Critique
and evaluate (National Assessment Governing Board, 2017). When considering research on
reading literacy in Thailand, Diowvilai et al. (2012) have categorized reading literacy into five
processes, including 1) Decoding, 2) Reading fluency, 3) Reading comprehension, 4)
Analytical reading and interpretation, and 5) Critical reading. In addition, Praputtakun et al.
(2013) have divided reading literacy into two aspects: 1) R etrieving information and 2)
Interpretation. As a result, reading literacy has been similarly divided into three main
processes, including 1) the ability to locate and receive information, 2) the ability to
understand, integrate and generate inferences, and 3) the ability to evaluate and reflect
information (Diowvilai et al, 2012; Mullis et al, 2015; National Assessment Governing
Board, 2017; OECD, 2016). This study adopted the reading framework from PISA 2018 as
the research reading literacy framework due to its up-to-date framework emphasizing
online reading literacy as well as the inclusion of competencies to measure the ability to
read multiple texts. Moreover, PISA reading literacy has been promoted as one of the
indicators for the quality of education in Thailand.

The Office of the Basic Education Commission has encouraged teachers and
educators to promote reading literacy through formative assessment for the benefits of
improving students’ reading ability (Office of the Basic Education Commission, n.d.).
Formative assessment has been suggested to evaluate the process of learing. Good
formative assessment helps teachers to diagnose their students ’ leaming needs and
engage students in their own leaming process (OECD/UNESCO, 2016). Moreover, formative
assessment helps lower achieving students, who have little opportunity to develop their
capacity and score poorly on the standardized assessment, to get the higher achievement.
The formative assessment can provide appropriate learning strategies and remedial
learning opportunities for them (OECD/UNESCO, 2016).

Dynamic assessment (DA) has been defined as a procedure integrating teaching
and assessment simultaneously to assess and to promote learner’s zone of proximal
development by offering appropriate forms of mediation to learners during the assessment
process (Davin, 2013; Elliott, 2003; Lantolf & Poehner, 2004). The idea of dynamic

assessment has originally come from the notion of Vygotsky’ Zone of Proximal



Development. In his belief, learmer independent performance or ‘individual’s zone of
actual development’ (ZAD) is interpreted as an ability that has fully formed. The ability
that has not yet completed is called ‘individual’s zone of proximal development’ (ZPD),
that is, what the individual is able to do with help presently, he or she is able to do it later
alone (Grigorenko & Sternberg, 1998; Guthke & Wingenfeld, 1992).

Dynamic assessment differs from the standardized assessment, the traditional
paper-and-pencil test, especially in terms of mediation. Mediation is the combination of
cooperative activity and interpersonal interaction to assist learmers to improve their hidden
performances (Poehner et al, 2015). The examiner plays a crucial role as a mediator
intervening learners by using a variety of mediations to evaluate learners’ learning process
and the quality of mediation (Grigorenko & Sternberg, 1998). Resultant diagnoses include
not only whether learners answered correctly but also the amount of support or
mediation they required during the test which can help learners to attain their learning
potential (Poehner et al., 2015). Grigorenko and Sternberg (1998)said that learning potential
is something developing and modifiable rather than something developed. In other words,
learning potential is the measurement of ability to learn by teaching them something and
observing their learning to predict their future performance. Moreover, leaming potential
may be understood as an openness to mediation, providing insights into the degree of
instructional effort that will likely be required to help individual learners attain their
learning fulfillment (Poehner et al., 2015). According to McNeish and Dumas (2017), they
said that learning potential takes account of (1) ability, the amount of skill that a student
has at the current time; (2) availability, the differences between capacity and ability, and
(3) capacity, the maximum amount of ability that a student can be expected to attain. The
availability importantly captures the zone of proximal development showing learner
responsiveness to mediation during the test, which is an essential part of diagnosis and
more relevant to future teaching and learing. Poehner et al. (2015) said that learners who
performed at the same level independently may differ in their leaming potential or
responsiveness to mediation, which can be supposed that learmers require very different
levels of instructional support in their leamning in the future. Therefore, the goal of dynamic

assessment is to evaluate, to intervene, and to change (Grigorenko & Stermberg, 1998).



There are numerous approaches for dynamic assessment, varying in terms of the
degree of structure and the timing of the intervention, as well as the content of the
intervention procedure. Dynamic approaches can be categorized into two forms,
interventionist DA and interactionist DA (Lantolf & Poehner, 2004). The interventionist DA
addresses in more standardized and systematic ways. It measures learing potential by
quantifying numerical scores and calculating the amount of help learmner required to attain
the predetermined endpoint. This form consists of learning potential testing from Budoff,
Leipzig learning test approach from Guthke, testing-the-limits approach from Carson and
Wied\, and graduated-prompts approach from Campione and Brown. On the other hand, the
interactionist DA focuses on more holistic and flexible measures to match with an individual
without concerning the predetermined endpoint. This form of DA is mediated learning
experience from Feuerstein and colleagues (Poehner, 2008). This study utilized the
interventionist approach because of its standardized procedures to quantify leamning
potential in systematic ways and could generalize the results to the large number of
students.

With the use of computer and communication technology, the computer-based
dynamic assessment or computerized dynamic assessment (C-DA) can be administered to
large numbers of students and generates results for the benefits of teachers and leamners
(Poehner & Lantolf, 2013). Learners are provided mediation, such as prompts, leading
questions, or hints, during the assessment procedure. The survey of PISA study shows that
Thailand still lacked teaching and leaming resources especially internet connection and
computer software for instruction, which is an important factor to promote student learmning
(Dechsri, 2016). Accordingly, computerized dynamic assessment can automate and
individualize feedback to students, provide immediate and customized coaching, and
generate progress and proficiency reports to teachers and students individually or in groups
(Poehner & Lantolf, 2013; Poehner et al., 2015).

Most C-DA studies have utilized the graduated-prompts approach as a training
procedure (Poehner & Lantolf, 2013; Resing & Elliott, 2011; Stevenson et al., 2016; Teo,
2012; Wang & Chen, 2016; Wang, 2011; Wu et al., 2017; Zhang & Lu, 2019; Zhang et al,,
2017). In this procedure, mediation is provided during the assessment procedure and relies

on the use of ‘prompts’ that are graduated in the sense that they are arranged from most



implicit to most explicit (Poehner et al., 2015). There are several patterns of prompts in
accordance with content as follows: 1) instructional prompt, 2) error-explanation prompt,
3) mixed prompt, and 4) verification prompt. Regarding the instructional prompt, the
prompt relies on instruction or reading strategies to guide students to answer the
questions correctly (Poehner & Lantolf, 2013; Teo, 2012; Wang & Chen, 2016; Zhang et al,,
2017). For the multiple-choice questions with five answers, there are a total of four
mediating prompts in each item (Poehner & Lantolf, 2013). Prompts are provided from the
most general to more explicit until student could answer the question correctly. Prompts
guided in gradually instructional method can assist students to discover or apply some
principles to independently solve problems (Wang, 2010). Students can transfer the prompt
to other questions by detecting similarities of the reading strategies between questions
(Golke et al., 2015). For the error-explanation prompt, the prompt is provided in accordance
with the incorrect option student selected, ranging from implicit to explicit. Each distractor
provides different prompts to emphasize the error pattern that corresponded to
selected response (Golke et al., 2015; Ting & Kuo, 2016). This type of prompt is preferred
for tasks requiring higher-order cognitive processes because it aims to repair false links or
gaps that student maintains (Golke et al., 2015; Petrovic et al.,, 2017). In regard to mixed
prompt, prompt is provided in accordance with the instruction to guide a student answers
the question correctly and the reason why the option student chose is incorrect (Ting &
Kuo, 2016). For verification prompt, the prompt is given only to tell a student that the
response is either correct or incorrect. If a student answers incorrectly, the prompt is
shown that the answer choice is incorrect (Golke et al., 2015). Different types of prompts
might lead to different types of responses and possibly benefit students in different ways
(Lin, 2016; Wu et al, 2017). As a result, the appropriate prompts are necessary to be
implemented in classroom context.

Utilizing graduated prompts enables educators to determine the amount and type
of instruction a student requires to perform to reach their potential levels (Stevenson et
al,, 2016). It is an effective approach in providing the assessment information for the
teacher to provide remedial teaching and for students to give extra learning (King et al,,
2015; Stevenson et al., 2016; Wu et al., 2017). This approach matches with a wide range of

tested contents and meets the need in using for classroom and individual settings. Wang



and Chen (2016) said that computer-based assessment is applicable for most students
with a wide range of reading abilities. The questions had been raised whether
computerized dynamic assessment for reading literacy matched with students in varying
groups. As a result, this study investigated interaction effects between different prompting
methods and other external factors, including gender and levels of learning achievement,
on reading literacy.

Dynamic assessment is also a technique featuring multiple testing occasions for
estimating student potential (Dumas & McNeish, 2017). Feuerstein (1979, as cited in Dumas
& McNeish, 2017) found out that cognitive abilities should be tested multiple times for
increasing opportunities of learning integrated with measurement. According to Dumas and
McNeish (2017), single-timepoint measurement underestimates the potential of students
because they cannot provide valid information about the capacity of an individual or
group in order to develop particular knowledge. Students who score poorly on the test
may not be given the resources and attention or effort from educators to help them meet
their potential; they may be perceived as low-capacity students. Stevenson et al. (2016)
said that multiple learning opportunities through feedback or training are advantages
because the resultant can take account of initial performance, learning rate, and
instructional needs.

Consequently, dynamic assessment is a tool helping students to determine their
weaknesses and improve their performances to attain full potentiality. Several studies on
dynamic assessment have paid attention to the measurement of current performance of
students. There have been few studies addressing the measurement of growth and the
measurement of learning potential; repeated measures of two or more time points are
hardly used in dynamic assessment research (Zhang et al,, 2017). Moreover, research on
computerized dynamic assessment and how different types of prompts influence
students’ performance is at a preliminary stage. There has been little research comparing
different types of prompting methods (Wu et al., 2017). Although the graduated prompting
method has been used to measure a wide range of subjects, little research has been
conducted to measure reading literacy of students. Therefore, the goals of this research
study were to measure reading literacy, growth, and learning potential of Grade 9 students

by developing computerized dynamic assessment for reading literacy and comparing



different types of prompting methods to find out what prompting method best suits Grade
9 students. Ninth graders were selected to participate in this study because reading literacy
is the solid foundation of basic knowledge and skills for pursuing their further education or
career in the future. As a result, this study would bring usefulness in applying the
theoretical concept of dynamic assessment into practice by developing the computerized

dynamic assessment for measuring reading literacy, growth, and learmning potential.

Research Questions

1. How computerized dynamic assessment for reading literacy of Grade 9 students
is constructed and validated?

1.1 How computerized dynamic assessment for reading literacy of Grade 9

students is constructed?

1.2. How are the qualities of the computerized dynamic assessment for reading
literacy of Grade 9 students in terms of psychometric properties and test
parallelism?

2. Do different prompting methods of the computerized dynamic assessment for
reading literacy affect reading literacy, growth of learning, and learning
potential of Grade 9 students?

2.1 Do different prompting methods of computerized dynamic assessment
affect reading literacy score of Grade 9 students?

2.2 Do different prompting methods of computerized dynamic assessment affect

growth trajectories of reading literacy and reading literacy subscales of Grade
9 students?

2.3 Do different prompting methods of computerized dynamic assessment

affect availability score, mediated score, and levels of promptings of

Grade 9 students?



Research Objectives
1. To develop and validate computerized dynamic assessment for reading literacy of
Grade 9 students
1.1 To develop computerized dynamic assessment for reading literacy of Grade 9
students
1.2 To validate the quality of computerized dynamic assessment for reading
literacy of Grade 9 students in terms of psychometric properties and test
parallelism
2. To measure reading literacy, erowth of learning, and learning potential of Grade 9
students by comparing different prompting methods of the computerized dynamic
assessment for reading literacy
2.1 To measure reading literacy score of Grade 9 students by comparing different
prompting methods of computerized dynamic assessment for reading literacy
2.2 To investigate growth trajectories of reading literacy and reading literacy
subscales of Grade 9 students by comparing different prompting methods of
computerize dynamic assessment for reading literacy
2.3 To examine availability score, mediated score, and levels of promptings of
Grade 9 students by comparing different prompting methods of computerized

dynamic assessment for reading literacy

Research Hypotheses

Hypotheses regarding the measurement of reading literacy, growth, and
learning potential were as follows:

Research studies on dynamic assessment have compared different types of
prompting methods in assessing student performance (Ebadi et al,, 2018; Wang, 2010;
Wu et al,, 2017). Some studies have utilized the instructional prompting compared with
the control condition. Ebadi et al. (2018) said that students in computerized dynamic
assessment had significantly higher vocabulary gains than those in the control group.
Wang (2010) also said that students in web-based dynamic system enhanced learning

effectiveness in Biology than those in the normal web-based test. When considering the
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comparison between instructional prompting and error-explanation prompting, the study
of Wu et al. (2017) compared three remedial instruction programs, including the direct
instruction group, the instructional prompting group, and the error-explanation
prompting group on Mathematics. It was found that students with the error-explanation
prompting group outperformed other groups in learning mathematics. There has been
no research focused on the combination between instructional prompting and the error-
explanation called mixed prompting. With the advantages of both prompting methods,
the combination of both methods may lead to better performance of students. Thus,
even though there are no studies comparing three prompting methods directly, it can be
hypothesized that prompting-based groups might have higher reading literacy scores
when compared to the control condition, and mixed prom pting might be the most
effective method in measuring reading literacy score of Grade 9 students.

Regarding growth of learning, it was found that no studies related to dynamic
assessment have compared different types of prompting methods to measure
growth of learning. Most studies have utilized the instructional prompting method
compared with control condition (Wang & Chen, 2016; Yang & Qian, 2020). Wang and
Chen (2016) investigated the effects of the web-based dynamic assessment using the
instructional prompting method on reading ability during four-week periods. The
results found that the assessment had significant effects on the change or growth in
students’ reading ability. In addition, Yang and Qian (2020) showed that students in
the experimental group performed significantly better than the control group in
English language reading after four weeks of learning. As a result, computerized
dynamic assessment probably lead to change of growth. In addition, prompt-based
groups might have higher growth trajectories of reading literacy and reading literacy
subscales than those in the control group.

In terms of learning potential, it was found that no dynamic assessment
studies have compared different types of prompting methods to measure learning
potential. Most of them have utilized the instructional prompting method compared
with control condition. Concerning mediated score, Poehner et al. (2015) said that
learners with high ability scores had higher mediated scores. Qiu and Van

Compernolle (2021) said that students with high actual scores received higher
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mediated scores. For levels of prompting, Wang (2011) showed that students in
computerized dynamic assessment with instructional prompt needed fewer prompts
to answer items correctly. Moreover, Resing and Elliott (2011) said that the number
of prompts of students needed to solve the item decreased from the first training to
the second training session. Consequently, in order to assess how students profited
from the prompts, it can be hypothesized that students with prompting-based
groups might have higher mediated scores than the control group. Moreover,
prompting-based groups might have lower number of prompts required than the
control condition from the first testing session to the third testing session.

As has been shown previously, no studies have compared different types of
prompting methods on reading literacy. Thus, it could be hypothesized that reading
literacy, growth, and learning potential might probably be varied based on different
prompting methods. The hypotheses of this study were:

H1: Prompting-based group might have higher reading literacy scores when

compared to the control condition, and mixed prompting might be the
most effective method in measuring the reading literacy score of Grade 9
students.

H2: Prompting-based groups might have higher growth trajectories of reading

literacy and reading literacy subscales than those in the control group.

H3: Prompting-based groups might have higher mediated scores and lower

number of prompts required over time than those in the control group.

Scopes of the Study

1. Population

Population in this study was Grade 9 students studying at schools under the
Secondary Educational Service Area Office 1 and the Secondary Educational Service
Area Office 2.

2. Dynamic assessment approach

This study applied a graduated prompts approach from Campione and Brown, one

of the interventionist dynamic assessment.
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3. Tested content

The content was adapted from the framework of PISA reading literacy 2018,
which was the newest framework and the major assessed domain in 2018. The
framework of PISA reading literacy comprised three dimensions including 1) locate
information, 2) understand, and 3) evaluate and reflect.

4. Research Instrument

The researcher developed two research instruments as follows: 1) a
computerized dynamic assessment for reading literacy and 2) reading literacy pretest and
posttest. There were three parallel tests of computerized dynamic assessment for
reading literacy. Each test comprised 20 two-tier multiple-choice items with one correct
answer.

5. Prompting methods

There were four prompting methods operated in computerized dynamic
assessment for reading literacy as follows: 1) instructional prompting method, 2) error-
explanation prompting method, 3) mixed prompting method, and 4) verification prompting
method operated as the control condition.

6. Time

Computerized dynamic assessment for reading literacy was measured three

time points. Each time point was four-week interval.

Definition of Terms
1. Computerized dynamic assessment for reading literacy

Computerized dynamic assessment for reading literacy refers to the system of
computerized dynamic assessment developed to measure reading literacy skills. The
system was based on research studies and theories related to dynamic assessment.
The test format was 20 two-tier questions. For the first-tier item, there were five
multiple-choice questions with one correct answer. The second-tier items were three
multiple-choice questions that applied to avoid guessing. The instrument differed
from other computer-based tests in terms of the application of graduated prompting
approach and two-tier test. The graduated prompting approach was used during the

assessment procedure as the mediated intervention provided student to learn and find
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out the correct answer. Student would be allowed to do the second-tier item after
he/she answered the first-tier item correctly at the first attempt. If student could not
answer item correctly, prompts were provided in accordance wtih group conditions.

2. Psychometric properties of the computerized dynamic assessment for
reading literacy

Psychometric properties of the instrument refer to the process of instrument
validation. This study utilized the content validity to measure the reading literacy
test items and the prompts written for different prompting methods. Moreover, this
study demonstrated the application of item response theory for model fit and item
parameter estimates, both item discrimination and item difficulty. Moreover, this
study analyzed confirmatory factor analysis and reliability of the reading literacy
instruments.

3. Test parallelism of computerized dynamic assessment for reading
literacy

Test parallelism of the instrument refers to the content and statistical
parallelism of the computerized dynamic assessment at the levels of test forms and
individual items. The statistical parallelism of test forms was analyzed in terms of
test information function (TIF) and test characteristic curve (TCC). Moreover, the item-
by-item parallelism was measured by item information function (IF) and item
characteristic curve (ICC).

4. Graduated prompting approach

Graduated prompting approach refers to the dynamic assessment approach
that provided standardized prompts or mediation during the test administration. The
outcome of this approach was the measurement of the student’s efficiency of
learning; in other words, the number of prompts or mediation needed. The use of
‘prompts were divided into four types of prompting methods as follows:

4.1 Instructional prompting method
Instructional prompting method was the prompt that relied on the

instruction or reading strategies to guide a student better understood the text or
answered the questions correctly. The prompts were arranged from most implicit to

most explicit instructions.
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4.2 Error-explanation prompting method

Error-explanation prompting was the prompt that relied on the reason why
the selected choice was wrong. If a student selected the incorrect answer choice, they
would receive the prompt showing why the choice was incorrect, ranging from implicit to
explicit.

4.3 Mixed prompting method

Mixed prompting was the prompt that based on the instruction to
guide a student answered the question correctly and the reason why the selected
choice was incorrect. If a student answered incorrectly, they would receive the prompt
showing why the choice was incorrect and the instructions provided to better
understand the questions, ranging from implicit to explicit.

4.4 Verification prompting method

Verification prompt was the prompt that given only to tell a student
that the response was either correct or incorrect. If a student answered incorrectly,
the prompt would be provided that the answer choice was incorrect.

5. Reading literacy
Reading literacy refers to the constructive process involving interaction

between the reader and the texts with the intention of reading for growth and for
participation in society as a local and global citizen. Reading literacy comprises the
ability of a student to locate information, to understand, to make inference, to
evaluate, and to reflect on information. There were three processes of reading
literacy including: locate information, understand, and evaluate and reflect. The
present framework was applied from PISA the 2018 reading literacy framework. The
three dimensions or processes would be the following:

5.1 Locate information

Locate information was the ability of a student to quickly read the
texts for specific purposes, without considering the rest of them. There were two
tasks including 1) access and retrieve information within a text and 2) search and
select the relevant task. The former task required a student to scan a single text to

retrieve target information in the form of words, phrases or numerical values. The



15

latter task required a student to search and select information from several texts to
retrieve information given the demands of the task.

5.2 Understand

Understand was the ability of a student to understand the meaning of
the text and draw a conclusion of the text; in other words, the ability to read
between the lines. There were two tasks in this dimension including 1) represent
literal meaning and 2) integrate and generate inferences. The former task required a
student to comprehend sentences or short passages by matching a direct or close
paraphrasing of information. The latter task required a student to integrate and
generate inferences from simple connecting inferences to more complex coherence
relationships by creating the main idea, producing a summary, or giving a title for
a passage.

5.3 Evaluate and reflect

Evaluate and reflect was the ability of a student to reflect on the content
and form of the text and to evaluate the quality and validity of the information. There
were three tasks in this dimension including 1) assess quality and credibility, 2) reflect on
content and form, and 3) detect and handle conflict. The first task required a student to
evaluate the quality and credibility of the text in terms of validity, accuracy, and bias. In
addition, the task sometimes required a student to evaluate the source of information
such as author, content, and form. The second task required a student to reflect on the
quality and style of the writing from their own experience by determining the author’s
purpose of writing and the author’s point of view. The third task asked a student to detect
the soundness of the claims and handle conflict of the contradicting information within a
text or multiple texts.

6. Growth
Growth refers to the measurement of change in reading literacy from multiple

measurement occasions. The study aimed to investigate whether computerized
dynamic assessment led to change in reading literacy over three time points by using
latent growth curve models. The growth in reading literacy was estimated as follows:
1) the univariate latent growth curve models estimated the overall reading literacy

and three measured constructs separately, which were locate information,
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understand, and reflect and evaluate, to determine the most fitted shape of curve of
each construct and understood which prompting groups changed in each construct
over time. Moreover, the multivariate growth curve model estimated the association
among the three measured constructs over time in order to understand how change
in one variable related to change in other variables. The model would estimate all
three constructs from each univariate growth curve model simultaneously. The
covariances of intercepts and covariances of slopes of the interrelated constructes
were compared among different prompting groups.
7. Learning potential
Learning potential refers to the reading literacy ability that a student could

not do presently but needed help or assistance to develop his or her own potential
in reading literacy in order to be able to accomplish it independently in the future. It
was consistent with the idea of the zone of proximal development (ZPD) of Vygotsky.
Learning potential in reading literacy could be presented by estimating the mediated
score in reading literacy. Otherwise, in order to support the efficiency of prompting,
this study estimated three terms of learning potential as follows: availability score,
mediated score, and levels of prompting.

7.1 Availability score

Availability score in reading literacy was the measurement of distance
between the estimated reading literacy capacity and the current performance in
reading literacy of a student over time. Availability score in reading literacy was
individually calculated by subtracting the estimated ability from the subject-specific
capacity estimate. It indicated how far a student would reach the attainment. The
availability score in reading literacy of different prompting methods in each time
point would be compared.

7.2 Mediated score

Mediated score in reading literacy was the amount of external
mediation or support a student needed to attain their goals and it was also an
evidence of learning occured during the assessment. The number of prompts
counted in the form of mediated scores in reading literacy, ranging from 4-0 points. In

each item, the total 4 points decreased by 1 if a student received each mediating
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prompt. The total number of mediated scores in each treatment would be counted
and compared. It was assumed that a student who benefitted from the prompts
would require fewer prompts during the course of training and obtain higher
mediated scores.

7.3 Levels of prompting

Levels of prompting were the count of prompts in each level that a
student required to answer items correctly. The prompts were arranged from implicit
to explicit. The first level of prompting was the most implicit prompt a student
needed for the first time when he/she answered incorrectly. The second level of
prompting was the implicit prompt a student required for the second time when
he/she answered incorrectly. The third level of prompting was the explicit prompt
provided for a student when he/she responded incorrectly. The fourth level of
prompting was the correct answer choice provided for a student when he/she
answered incorrectly. The levels of promptings in each different prompting treatment

would be analyzed and compared.

Significance of the Study

1. The results of this study would be beneficial for teachers to employ
computerized dynamic assessment as an alternatively innovative instrument to
measure student’s reading literacy.

2 . The results of this study would provide suidance for teachers to use
appropriate prompting methods to measure both current ability, growth and learning
potential in the classroom.

3. The results of this study would provide useful information on a student’s
growth and learning potential for teachers to diagnose students and design their
future classroom instructions that might help students achieve his/her fulfillment in

reading literacy.



CHAPTER TWO
LITERATURE REVIEW

This chapter involved reviewing theoretical and practical concepts of research
related to dynamic assessment, computerized dynamic assessment, measurement of
reading literacy, measurement of growth, measurement of learning potential, and
test validation using item response theory, equivalence analysis, and research
framework. This study consisted of eight parts as follows:

Part 1: Dynamic assessment

Part 2: Computerized dynamic assessment (C-DA)

Part 3: Measurement of reading literacy

Part 4: Measurement of growth

Part 5: Measurement of learning potential

Part 6: Test validation using item response theory

Part 7: Equivalence analysis

Part 8: Research framework

Part 1: Dynamic Assessment
Dynamic assessment (DA), an alternative assessment approach, is widely
popular in the areas of clinical and pedagogical research. It is grounded by Vygotsky’s
notion on the zone of proximal development which aims to promote learner’s
potential development. It is believed that using appropriate forms of mediation can
help a learner to attain his/her learning potential. In this part, the concept, theory
and approaches related to dynamic assessment are reviewed.
1.1 Concept of dynamic assessment

1.1.1 Definition of dynamic assessment

The term ‘dynamic assessment’ is an umbrella term for the
assessment with mediation. It has been defined as a procedure integrating teaching
and assessment simultaneously to assess and promote learner’s zone of proximal

development or learning potential by offering assistance to learners during the
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assessment process (Davin, 2013; Elliott, 2003; Lantolf & Poehner, 2004). Moreover, it
has been referred to an assessment procedure combined with active teaching to
modify cognitive functioning (Feuerstein et al., 2003; Tzuriel, 2001). Therefore, it can
be said that the definition of dynamic assessment is the assessment to evaluate, to
intervene, and to change a learner’s ability (Grigorenko & Sternberg, 1998). Several
names have been used referring to ‘dynamic assessment’, including interactive
assessment, process assessment, measuring the zone of proximal development,
assisted assessment, and tests of learning potential (Grigorenko & Sternberg, 1998).

1.1.2 Theory grounded for dynamic assessment

The central idea of dynamic assessment attaches with Vygotsky’s
notion about a zone of proximal development and mediation (Guthke & Wingenfeld,
1992). The theoretical work of Lev Vygotsky about a zone of proximal development
(ZPD) has been applied to the research on dynamic assessment. ZPD is the
discrepancy between the actual development level of learner determined by the
number of solved tasks independently and the higher level of potential
development that measured by solving a problem through assistance or guidance
from adults or capable peers (Grigorenko & Sternberg, 1998; Guthke & Wingenfeld,
1992). This notion has initially been developed to stress the problem of measuring
mental age which may not disclose the true performance. Instead of focusing on the
learner’s developed ability, Vygotsky is interested in learner’s developing ability. He
believed that what the learner currently does by being assisted of others will lead to
what he or she can do independently in the future (Davin, 2013; Ku et al., 2014,
Lantolf & Poehner, 2004; Poehner et al., 2015; Shrestha, 2017; Wu et al., 2017). The
ability that has fully formed or the test task that student is able to solve by
themselves is called independent performance or an individual’s zone of actual
development (ZAD), whereas the ability has just emerged from interaction or help
with mediator or more capable peer is referred to learner responsiveness to support
or individual’s zone of proximal development (ZPD). In Vygotsky’s view, most
assessments reveal only ZAD because they do not allow mediation into the process

(Lantolf & Poehner, 2004; Poehner et al., 2015). Therefore, the heart of DA is not only



20

to find out actual abilities but also to stress developing potential (Guthke &
Wingenfeld, 1992; Lantolf & Poehner, 2004).

The developing potential is not static but varies from person to
person. Two persons who have the same level of actual development or ZAD may
be different in their level of potential development or ZPD even though the same
assistance has been provided; one child may be more capable when he is assisted
with mediator than others (Elliott, 2003; Lantolf & Poehner, 2004). A learner with
broad ZPD benefits more from the intervention and needs less help than a learner
with narrow ZPD (Tzuriel, 2001). Therefore, the nature of ZPD comprises
development, social interaction and forward-looking concepts (Cotrus & Stanciu,
2014, Grigorenko & Sternberg, 1998; Lantolf & Poehner, 2004).

The core concept of a zone of proximal development (ZPD) is
‘mediation’ which emerges from learner interaction with stimuli. Cognitive ability is
not constructed directly by itself, but it is mediated from the surroundings by using
various resources in the form of examples, leading questions, and correctly answering
demonstrations (Lantolf & Poehner, 2004). Relying on the internalization process, the
actual development can be transformed and becomes internalized after guidance
and responsiveness to assistance (Grigorenko & Sternberg, 1998).

1.1.3 Goal of dynamic assessment

The goal of dynamic assessment differs from other measures. It is aimed to
measure leamning potential, not current performance. The initial idea of leaming potential
came from Vygotsky’s notion of the zone of proximal development. He mentioned the
greater development of learmner performance through the assistance of older or more
capable peers (Grigorenko & Sternberg, 1998; Lantolf & Poehner, 2004; Tzuriel, 2001).
Regarding Haywood and Lidz (2007, p.321), learning potential is: “the capacity to learn
more effectively than was either demonstrated by present performance or predicted by
standardized tests of intelligence.” In other words, the concept emphasizes the greater

capacity of learning rather than the learmer’s current abilities (Haywood & Lidz, 2007).
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1.1.4 Discrepancy between dynamic assessment and static
assessment

Standardized assessment is often called static assessment, which refers to
assessment conducted without intervention to change or improve a leamer’s performance
(Tzuriel, 2001). In order to better understand the term ‘dynamic assessment’, several
scholars have compared it with a static assessment in several dimensions.

There are several differences between dynamic assessment and static
assessment including goals, process, and result interpretation. In terms of goals of
assessment, Feuerstein et al. (2003) stress that while static tests focus on stage and
progress of development, dynamic assessment emphasizes the character and
process of mental development. Lantolf and Poehner (2004) and Feuerstein et al.
(2003) state that dynamic assessment’s perspective helps a learner to attain the
future by taking into account of learning potential or modifiability based on changes
during the assessment, whereas static assessment mentions on the current state of a
learner which developed abilities take place. This is consistent with Grigorenko and
Sternberg (1998) and Tzuriel (2001) that mention the focus of dynamic assessment is
on what a learner achieves with adult’s assistance, the process of learning, deficient
cognitive function, and strategies to facilitate learning, whereas the static assessment
is focused on a product of existed skills.

When taking into account the assessment process, Lantolf and
Poehner (2004) state that dynamic assessment is involved with mediation, not the
instrument itself. Grigorenko and Sternberg (1998) and Elliott (2003) point out that
feedback is considered as a crux of learning for dynamic assessment to help a
learner formulate their knowledge, whereas there is no feedback for static
assessment due to the concern of the quality of testing. Moreover, for the
relationship between examiner and examinee, Grigorenko and Sternberg (1998) and
Elliott (2003) mention that it has a closer relationship for dynamic assessment since
involvement and interaction play the main role mediating a learner to transform
his/her knowledge. Moreover, Tzuriel (2001) says that the static test does not relate

the non-intellective factors such as intrinsic motivation, anxiety, frustration, self-
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confidence, locus of control, while DA is more holistic that involves cognitive and
affective factors.

Regarding result interpretation, Haywood and Lidz (2007) and
Feuerstein et al. (2003) state that static assessment and dynamic assessment differs
in terms of comparison of the results. Score or interpretation of static assessment is
generally applied to all learners and influences learners to compare their results with
normative groups of peers. On the other hand, for dynamic assessment, the
comparison is within the person and leads the learner to compare the results with
himself/herself at different times and under different conditions.

1.1.5 Target groups of dynamic assessment

Dynamic assessment can probably be applied to multiple contexts.
Normally, it can be used as a basis for teaching and improving cognitive skills.
Teaching is an intervention to strengthen learners’ ability and help them to learn
independently. In addition, it can be used with certain groups of learners, especially
disadvantaged learners, to promote learning potential. Disadvantaged learners are
defined as those who performed poorly on traditional testing, who lacked an
opportunity to learn, who suffered from language problems, who had cultural
differences, and who suffered from mental retardation, learning disability, emotional
disturbance, personality disorder, or motivational deficit. Dynamic assessment is fair
and equitable for assessing learning (Grigorenko & Sternberg, 1998; Haywood & Lidz,
2007). It is believed that these learners were deprived of learning experiences more
than others which caused them to fail from cognitive functioning. Kozulin (2014) said
that creating an assessment situation for disadvantaged learners to learn prerequisite
skills and demonstrating the ability to apply these skills in problem solving is one of

the goals of dynamic assessment.
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1.2 Approaches of dynamic assessment

As mentioned before, dynamic assessment is an umbrella term for
assessment with mediation. Dynamic assessment has been categorized in various
ways (Feuerstein et al., 1987, as cited in Lantolf & Poehner, 2004; Sternberg &
Grigorenko, 2002; Tzuriel, 2001) as follows:

Sternberg and Grigorenko (2002) have categorized DA approaches into two
formats: ‘the sandwich format’ and ‘the cake format’. (1) For the sandwich format,
the intervention or instruction is sandwiched between the pretest and posttest.

The content of the pretest should be beyond the learner’s zone of actual
development. After taking the pretest, intervention is provided. The intervention can
be either an individual or group setting. Type of instruction and amount of instruction
can be varied in an individual setting, but they will be the same for all learners in
group settings. Following the intervention, posttest will be provided to measure
performance. Posttest should be the parallel form of the pretest; they may be the
same test in some situations. (2) For the cake format, the intervention is layered
during test administration. Examinees will be provided item by item. If the examinee
responds to the item correctly, they will turn to do the next one. If their answers are
incorrect, the series of prompts will be provided immediately, ranging from implicit
to explicit. The layered format shows how many and what kind of prompts the
examinee needs to solve the problem (Elliott, 2003; Sternberg & Grigorenko, 2002;
Wang & Chen, 2016).

Feuerstein et al. ( 1987, as cited in Tzuriel, 2001) have proposed two
approaches of DA: ‘functional modification’ and ‘structural modification’. (1) The
functional modification is the intervention intended to change the functioning of a
person related to a specific task such as the coaching of learning potential testing
from Budoff and graduated prompting from Campione and Brown. It is a more
standardized procedure than another approach. (2) The concept of structural
modification, on the other hand, aims to produce and seek changes in cognitive
ability inside. Structural changes are the outcome of this approach such as the

mediated learning experience from Feuerstein and colleagues.
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Lantolf and Poehner (2004) have proposed two forms of dynamic assessment
which are ‘interventionist’ and ‘interactionist’. (1) Interventionist DA, which is a more
standardized form that focuses on quantifying the number of assistance provided to
help a learner achieves their learning potential. Mediators do not allow providing
free responses to an examinee but they have to follow pre-scripted procedure that
prompts, hints and leading questions are sequenced from implicit to explicit. (2) On
the other hand, interactionist DA, that is closely related to Vygotsky’s notion of the
zone of proximal development. It emphasizes the process of learning and how the
mediator interacts with the learner to help his/her development. The decision to use
either interventionist or interactionist depends on the goal and circumstances of the
assessment (Davin, 2013; Lantolf & Poehner, 2014).

In summary, there are similarities between Feuerstein’s and Lantolf and
Poehner’s types of approaches. Both studies divide approaches based on their
functioning. However, the study of Sternberg and Grigorenko emphasized the
importance of formats of learning as shown in Table 1.

Table 1 Summary of types of approaches

Study Type of approach

Feuerstein et al.  Functional modification
(1987, as cited e.g., leamning potential testing (Budoff) and graduated prompting (Campione
in Tzuriel, 2001)  and Brown)

Structural modification

e.g., mediated learning experience (Feuerstein and colleagues)

Lantolf and Interventionist DA
Poehner (2004) e.g., learning potential testing (Budoff), Leipzig leamning test (Guthke and

colleagues), and graduated prompting (Campione and Brown)

Interactionist DA

e.g., mediated learning experience (Feuerstein and colleagues)

Sternberg and The sandwich format

Grigorenko e.g., learning potential testing (Budoff), long-term Leipzig leamning test (Guthke

(2002) and colleagues), and mediated learning experience (Feuerstein and
colleagues)

The cake format
e.g., graduated prompting (Campione and Brown), short-term Leipzig learning

test (Guthke and colleagues)
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1.3 Graduated prompting approach

1.3.1 Concept of graduated prompting approach

This approach is proposed by Campione and Brown to assist learner’s
ability in solving problems gradually. The emphasis is on learning gradually (Campione &
Brown, 1985). The student’s learning should be guided by an adult, and mediation or
guided instruction should highlight the acquisition or rules or principles (Campione &
Brown, 1985). The standardized hints and leading questions are provided during the
administration of the test, along with mediation arranged from most implicit to most
explicit (Poehner, 2008). The uniqueness of this approach is transfer (maintenance of
learning) which aims to explore not only the ability of learners to master relevant
principles but also the ability to apply what they have learned to the new situation or in a
variety of contexts (Poehner, 2008). The outcome of this approach is to measure the
learner’s efficiency of learning, which is defined as the number of prompts or mediations
needed to be required as well as how far a learner transfer their knowledge to reach the
intended level (Grigorenko & Sternberg, 1998; Lantolf & Poehner, 2004; Poehner, 2008;
Tzuriel, 2001; Wu et al., 2017).

1.3.2 Tested content

Assessment should be conducted in a specific domain rather than general
intelligcence, especially the domain that rules and principles can learn and can be adapted
to novel problems or tasks (Campione & Brown, 1985). Types of tasks for this approach are
composed of inductive-reasoning problems (e.g., progressive-matrices problems, geometric
matrices, series-completion problems), mathematics problems, reading, and listening
comprehension tasks.

1.3.3 Testing procedure

Normally, the sequence of testing comprises 1) pretest stage, 2) learming or
testing stages, which includes mediation and transfer task, and 3) posttest stage (Grigorenko
& Sternberg, 1998). In this procedure, the initial evaluation of a student competence is
tested as the pretest. Then, a student will be placed in a mini-learning environment where
they collaborate with a mediator until they are able to solve problems autonomously.
When a student has struggle or failure in answering the question, he or she will be offered

mediation as predetermined hints, prompts, and leading questions, ranging from implicit to
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explicit, to help them apply principles necessary for problem solving. The mediation
procedure aims to measure the minimum amount of help a student needs to solve each
problem as the leamning efficiency of each student (Campione & Brown, 1985). When a
student is finally able to master their task independently, he or she will be tested on the
ability to transfer their knowledge to novel problems (Campione & Brown, 1985; Poehner,
2008). After this session, the posttest is given (Campione & Brown, 1985).

1.3.4 Prompting procedure

For the promptings used in this approach, the prompting often ranges from
implicit to explicit. The example of using prompting is from Stevenson et al. (2016),
learners were assigned into three groups: graduated prompts, practice control, and
attention control. For pretest and posttest, learners were assessed 22 analogy problems.
During the intervention session, the first group received the eraduated prompts training.
The second group received no mediation and the final group received a maze coloring
task. In the group of graduated prompting procedure, the task was analogical reasoning
presenting in 2x2 matrix format as shown in Figure 1 leamers performed the task by
inferring the relation of horizontal and vertical pictures to solve the analogy (A:B:C:?) and
responded by choosing the animal cards. If they answered correctly, the mediator asked
the child for his/her reasoning before moving to the next question. If the child answered
incorrectly, the prompt was provided as follows: 1) the first prompt helped leamers to
recognize the problem and redefined how the learners previously solved such a problem.
2) In the second prompt, leamers received the aid card presenting the general steps to
solve the analogies: compare, think, solve, and check. 3) The third prompt was related to
guiding and inference in which the examiner worked through the aid card showing
solutions by using words and gestures. 4) The fourth prompt was related to
transformations both horizontally and vertically as well as inference and mapping. 5) For
the final prompt, the examiner provided scaffold questions such as “Which color should
the elephant be?” or “Which direction should the dog face?” After that, direct feedback
was provided to guide learners step-by-step to the correct solution. The flowchart of the

graduated prompting procedure was shown in Figure 2 (Stevenson et al., 2016, p.30).
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1.3.5 Scoring

The indicators of learning of this approach are

on how much

assistance needed and how far an individual can apply to novel tasks or situations.

The outcome of this approach emphasizes the amount of help or assistance needed

to reach the predetermined endpoint or to acquire a rule or procedure (Campione &

Brown, 1985).

Therefore, the graduated prompting approach was used in this study

because of its suitability to measure cognitive ability in specific areas as well as its

adaptability to measure the normal groups of students.
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1.4 Mediation of dynamic assessment

Mediation is considered as the center of dynamic assessment. It provides an
opportunity for development. Shrestha (2017) said that mediation is the process that
humans use artifacts, concept, activity and other people to mediate or regulate any
human abilities” mental functions.

There are several types of mediation for interventionist DA such as leading
questions, models, prompts, and feedback. The type of mediation has relied on the
format of dynamic assessment. In a sandwich format, the mediation is explicit for the
individuals, but it will be more implicit in a group. There are three conditions related
to mediation to the ZPD. First, the assistance should be graduated from implicit to
explicit. Second, help should be offered only when needed. Explicit assistance
should be provided only when implicit assistance is done unsuccessfully. Third, help
should be provided in dialogue form conveying the intended meaning between
mediator and learner (Davin, 2013).

The widely used mediation is prompting. Prompts are questions or hints to
guide and support students’” solving problems indirectly as well as promote
metacognitive strategies (Davis, 2009). Prompts can be simple questions (e.g., “What
is the first step of doing this activity”), incomplete sentences (e.g., “To solve the
problem step by step, | have to....”), explicit instruction (e.g., “First,......) or pictures or
graphics provided (Bannert, 2009, as cited inlfenthaler, 2012).

According to Davin (2013) who conducted graduated prompt in the classroom
context, she utilized mediation in language classroom to assess lexical and
grammatical errors of 17 Grade 4 and Grade 5 primary school students. The
mediation was prompted on the level of explicitness as follows: 1) prompt 1 — pause
with a questioning look, 2) repetition of the entire phrase, 3) repetition of the specific
site of error, 4) forced choice option, and 5) correct response and explanation
provided. It was found that this approach could mediate lexical and grammatical
errors that were routine and predictable. She found two advantages in systematic
mediation. First, it helped mediators to respond and correct learners’ errors
systematically by using the same pre-scripted prompts. Second, the mediator could

respond quickly and kept track of learners’ progress more easily by pointing to the
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number and types of prompts learners require. She suggested that it was useful for

both mediator and learner for remedial classrooms in the future. This method was

useful to develop individual ZPDs. Even though the interaction took place between

teacher and a learner, other learners in class benefited indirectly from the mediation.
1.5 Transfer

Transfer is the ability to transform learning into a new context (Shrestha, 2017).
Regarding Poehner and Lantolf (2013), transfer is important to diagnose the learner ability
from the increasing level of task difficulties as well as to predict leamning potential in the
future. The concept of transfer is used in Brown’s and Feuerstein’s approaches. The
graduated prompt approach from Brown and colleagues applies transfer to use in
standardized format of pre-scripted prompts ranging implicit to explicit. Transfer items are
provided to measure the ability of leamners to apply what they have learned to new
situations or in a variety of contexts or the ability to encounter difficult tasks. The outcome
of this approach is to measure the learner’s efficiency of leamning, which is defined as the
number of prompts or mediations needed to be required as well as the breadth of
transfer or how far learers transfer their knowledge to reach the intended level. In
Feuerstein’s approach, the concept of mediated learning experience (MLE) also involves
transfer. It is the concept of transformation that the cognitive change is applicable in other
contexts and tasks. Mediators play an essential role in order to reinforce a learner’s
progression from the task they previously perform with help to the task they will be able
to perform independently in the future (Poehner & Lantolf, 2013; Shrestha, 2017).

There are two main types of transfer: ‘near transfer’ and ‘far transfer’. Near
transfer is the transfer of knowledge and skill to the context or task that is similar to
the previous state. On the other hand, far transfer refers to the transfer of
knowledge and skill to more complex and challenging contexts or tasks (Shrestha,
2017). However, Lantolf and Poehner (2004) argued that the breadth of transfer can

be extended to ‘very far transfer’. Learners will be provided specific questions to



30

tackle the learner’s ability to transfer. Firstly, the learner is given ‘novel exemplars’
of the relevant principles. After that, ‘near transfer’ problems are given which
integrate the same principles and the new ones. Then, the ‘far transfer’ problems
are presented combined with the new problem but related to the same principle.
Finally, the ‘very far transfer’ problems are presented with more complex
problems to be solved (Lantolf & Poehner, 2004; Tzuriel, 2001).

The example of transfer task using the breadth of transfer developed by
Ferrara, as cited in Grigorenko and Sternberg (1998), are shown as follows: (1) the
pretest stage, learner was tested the ability to solve simple two-digit problem (e.g.,
3+2 = 7). (2) During the learning session, the examiner worked with the examinee
collaboratively, and the math problem was presented as word problems for better
understanding. In this stage, the examiner provided a sequence of hints and
suggestions. The amount of help to master the procedure was the outcome of
learning. (3) Following the learing session, the transfer problems were presented,
sequencing from near transfer (e.g., 3+1 = ?), far transfer (e.g., 4+3+2=?), and very
far transfer (4+? = 6). The outcome of this session was the amount of help provided
to solve these transfer items. (4) The posttest stage, the learner was assigned to
master the task.

Several studies have included transfer in their procedures especially in the
context of higher education (Gellert & Elbro, 2017; Poehner & Lantolf, 2013; Shrestha,
2017). The study of Shrestha (2017) revealed the potential of dynamic assessment
may contribute to transfer to the new assessment context. She studied the writing
assiscnment in distance learning. There were two DA tasks and a transfer assignment.
She said that the differences between DA and transfer assignments were (1) the
transfer task was longer than the DA task; (2) there were no data provided for
students; they had to find their own data to support the analysis; and (3) the TA task

required students to apply several business concepts and framework taught in the
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modules rather than the only one framework. The results showed that each
participant had a different level of transfer. The detail of transfer assignment was as

presented in Table 2:

Table 2 Comparison between DA task and TA task (Shrestha, 2017, p.6)

Task Question

DA 2 task Read the three case study texts about Vodafone’s broadband market
mentioned above and write a SWOT analysis of this product based on

the articles. Your SWOT analysis should be of about 500 words.

TA task Using tools and concepts from Units 1-4 of Block 3 (including, if you
wish, the analysis referred to in Part 1 of this assignment), write a
report which identifies the key challenges facing an organisation with
which you are familiar (you may use the same organization you
described in Part 1, or in Assignment 01 Part 2 or Assignment 02).

(2000 words)

The study of Gellert and Elbro (2017) also applied the transfer in their study for
predicting students’ ability of decoding at the end of kindergarten to the end of the first
grade. Children in this study were taught 3 novel letters and how to blend the sound into
the new words. Then, they were assessed on different words combining these three
letters. After that, the parallel test was assessed after 5 months of the first administration
which employed the same learning concept but different letters and sounds. The ability of
transfer was measured by scoring of reading outcome which resulted from the unaided
performance in independent reading. According to Poehner and Lantolf (2013), they
included transfer items in their computerized dynamic assessment (C-DA) of French and
Chinese listening and reading tests. The transfer items were the same as other test items in
terms of response options, prompts and particular constructs. However, it differed in terms
of level of difficulty. It was not intended to recall a particular lexical item but to interpret

the texts with the higher level of lexic