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Abstract 

 
This study presents the Computerized Dynamic Assessment of Vocabulary (CDA-V). The CDA-
V is an existing depth of vocabulary assessment approached with Dynamic Assessment. The 
Word Associates Test (Read, 1993) and Graduated Prompts (Gutiérrez-Clellen & Peña, 2001), 
respectively. As a result of this combination, the CDA-V measures both depth and partial depth 
of vocabulary knowledge. The impact of the CDA-V’s Graduated Prompts was examined with 
32 native English speakers. I focused on four aspects of the CDAV. The impact of mediation on 
the CDA-V’s duration, the usefulness of the CDAV’s scores, the types of errors produced 
throughout the CDA-V, and the connection between typing correctness and speed and depth of 
vocabulary knowledge. 

Results indicated that mediation greatly impacted the CDA-V’s overall duration. To 
minimize this impact an appropriate cut off point maintain the benefits of mediation such as 
assessing partial knowledge while limiting the negatives of a longer duration.  
Additionally, the results showed that CDAV’s scores were useful. Specifically, the CDAV did 
not produce a ceiling effect and the scores recognized the differences between individuals with 
similar amounts of knowledge. Also, the results indicated that collocation errors occurred 
significantly more than association errors. Furthermore, an analysis of typed responses in the 
study revealed that if typed correctly individuals are significantly more likely to answer the 
subsequent CDAV question quickly. In addition, the fewer number of mediations used predicts 
faster typing speeds. In other words, the amount of mediation significantly predicts the speed of 
the preceding typing task. 

I argue that depth and Dynamic Assessment more accurately assesses how well an 
individual ‘knows a word’ than current vocabulary assessment standards. Additionally, I 
demonstrate that depth and Dynamic Assessment can be recognized as a potential new 
alternative in vocabulary assessments.  

Finally, potential practical applications of the CDA-V and recommendations for further 
research are discussed. Ultimately, the CDA-V may be the first depth assessment approached 
with Dynamic Assessment, thus encouraging future unorthodox vocabulary assessments to 
improve the assessment of whether an individual ‘knows a word’ and the degree to which they 
‘know the word’. 
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Chapter One: Introduction to the Study 

Common sense seems to dictate that every aspect of communication requires vocabulary 
knowledge and that any exchange of information must occur with at least two individuals. From 
this perspective, parents, children, teachers, students, and individuals all use vocabulary when 
communicating with one another and amongst themselves. Parents tell children, “no”, to indicate 
denial. Students learn about history and geography from teachers. And throughout every debate, 
individuals continually define and redefine the words of engagement and their meanings. In other 
words, vocabulary cannot be spoken unless someone was there to say it. And, vocabulary cannot 
be used unless someone has a use for it. In short, both individuals and vocabulary have always 
been vital aspects concerning communication. 

In contrast to its vital importance in communication, Meara (1980) complained that 
vocabulary acquisition is neglected in applied linguistics. By making this comment, Meara urges 
more dedication to research concerning vocabulary knowledge. Naturally, others may contend 
that vocabulary knowledge is just as essential as any other areas of language, such as grammar or 
pragmatics. However, as Wilkins (1972) puts it, “Without grammar, very little can be conveyed, 
without vocabulary, nothing can be conveyed.” 

Acknowledging the importance of vocabulary knowledge, assessments of vocabulary 
knowledge have aimed to assess the breadth and depth1 of an individual’s vocabulary knowledge 
and document student’s language learning (Swain et al., 2015). To be sure, it is not always clear 
which aspects of vocabulary knowledge form the most critical components required for an 
individual to ‘know a word’. Nevertheless, these assessments assess vocabulary as though they 
are straightforward. And, although it is true that vocabulary seems simple, its simplicity gives a 
false impression of its more profound complexity (Pearson et al., 2007). Similarly, an 
individual’s proclaimed vocabulary knowledge gives a false impression of how well they ‘know 
a word’. 

Furthermore, Poehner (2008) suggests that the common belief is that vocabulary 
assessments are separate from vocabulary instruction and that individuals’ abilities can be 
quantitively measured. In short, an individual’s knowledge can be summed up into a number. As 
a result, vocabulary assessments often assess the vocabulary rather than the individual. 

However, I hold that this methodology is perhaps at odds with the goals of teaching and 
real-life situations. When individuals respond incorrectly or misuse a word, they are likely 

 
1 Depth refers to depth of vocabulary knowledge. Li & Kirby (2015) describe depth as the 
quality or richness of word knowledge 
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provided Gradual Prompts2 and eventually corrected. The evidence suggests that future 
vocabulary assessments ought to devise an assessment that accurately assesses both the 
individual and their vocabulary knowledge. In short, vocabulary assessments should assess 
individual’s partial vocabulary knowledge. 

These observations call for a new vocabulary assessment that assesses the quality and 
completeness of vocabulary knowledge. In other words, to assess how well an individual ‘knows 
a word’, a new vocabulary assessment will measure an individual's depth of vocabulary 
knowledge and partial depth of vocabulary knowledge. Accordingly, the primary objective of 
this thesis is to contribute unique knowledge to the field of Applied Linguistics by developing a 
new vocabulary assessment tool called the Computerized Dynamic Assessment of Vocabulary 
(CDA-V). 

The CDA-V is a computerized depth of vocabulary knowledge assessment approached 
with Dynamic Assessment. That is, the CDA-V is a computerized Word Associates Test (Read, 
1993) with Graduated Prompts (Gutiérrez-Clellen & Peña, 2001). The Word Associates Test is 
an assessment that measures an individual’s depth of vocabulary knowledge. Graduated Prompts, 
originally derived from Vygotsky's (1978) Socio-culture theory, is an approach which 
incrementally presents mediations to capture both an individual’s unassisted and partial 
knowledge. In Vygotsky’s terms, Graduated Prompts measures one’s Zone of Actual 
Development3 and their Zone of Proximal Development4. To the best of my knowledge, this 
study presents the first design for a CDA-V. Thus, this will be the first instance where a depth of 
vocabulary knowledge assessment uses a Dynamic Assessment approach. Specifically, the Word 
Associates Test and Graduated Prompts, respectively. 

The CDA-V aims to assess an individual's unassisted and partial depth of vocabulary 
knowledge. With the results from the CDA-V, I intend to explore four areas, duration, scores, 
errors, and typing. For the duration, I intend to investigate the effects that Graduated Prompts 
have on the duration of the CDA-V. With scores, I intend to determine if there was a ceiling 
effect and the impact of measuring unassisted and partial vocabulary knowledge on individual’s 
overall scores. Concerning errors, I intend to assess whether associations or collocations are 
more difficult for individuals to identify correctly. Finally, I intend to measure the relationship 
between individuals’ typing speed and correctness and depth of vocabulary knowledge and how 

 
2 Graduated Prompts, developed by Brown, Campione, and Ferrara (Brown & Ferrara, 1985, 
Campione, and & Brown, 1987), is a procedure of increasingly explicit hints given to an 
individual during an assessment until they correctly solve the question. 

3 Zone of Actual Development: Unassisted results from a test. 

4 Zone of Proximal Development: The degree of assistance required to correctly solve the 
question 
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depth of vocabulary knowledge influences typing speed. To put it bluntly, this thesis hopes to 
contribute to how an individual’s true depth of vocabulary knowledge is assessed.  

The CDA-V’s approach of Gradual Prompts distinguishes the CDA-V from other 
vocabulary assessments. Such assessments follow the conventional wisdom that vocabulary 
assessment is a separate activity from vocabulary instruction and that an individual’s ability can 
be quantitively measured (Poehner, 2008). In contrast, the CDA-V embraces measuring an 
individual's partial depth of vocabulary knowledge. This is accomplished by providing up to five 
opportunities to answer each question. After each opportunity, if unsuccessful, the individual is 
presented with hints. In short, the CDA-V captures partial depth of vocabulary knowledge by 
assisting individuals during their assessment of depth of vocabulary knowledge. 

Current Vocabulary Assessment: Breadth and Static Assessment 
Harvesting apples accurately represent breadth and Static Assessments. For instance, 

breadth Assessments assess the number of ripe apples on the tree using a subset and 
generalizations. As an illustration, first, the farmer selects a subset of apples. Then, from the 
subset, the farmer assesses each apple. These assessments are used to approximate the total 
number of ripe apples. In other words, they generalize the assessment results to try to gauge the 
number of ripe apples. Additionally, alternate methods to calculate one’s breadth of knowledge 
assesses every apple to determine which apples are ripe. On the other hand, static Assessment 
aims to assess whether the apple is ripe or not. In short, a breadth and Static Assessment aims to 
determine how many ripe apples are on the tree. 
 

Breadth and Static assessments complement one another, with breadth selecting what to 
assess and Static Assessment determining how to assess. Furthermore, these assessments are 
used with students for placement purposes or to assess a learner’s proficiency. In other words, 
the results from these assessments often decide and determine a student's future (Enayat & 
Amirian, 2016). 

 

Breadth 
Between breadth and depth, preference seems to favor breadth Assessments. 

Unfortunately, this preference does not rest on determining how well an individual ‘knows a 
word,’ but on breadth Assessments’ ease of implementation, short duration, and generalizability 
of the results (Read, 1993). As a result, vocabulary breadth assessments often use simple tasks 
and evaluate a small sample size of vocabulary items. Specifically, checklists, L2 to L1 
translations, or brief definitions. 
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Table 1 L1 to L2 Example Fill in the Blank Vocabulary Translation Assessment. Write in French translations to their English 
counterpart in the space provided. Ex. “La banque” for “The bank” and “L’eglise” for “The church”. 

Example Vocabulary Translation Test 

 French 
 

English 

1  The bank 
2  The station 
3  The market 
4  The church 
5  The museum 

Table 1 shows an example of a breadth vocabulary translation assessment. The right side 
presents five English words. They asked individuals to write the French translation in the space 
provided on the left. For example, individuals would write the French translation of “The bank,” 
which is “La banque” and “The church” which is “L’eglise” in the space provided. 

 
Moreover, Read suggests that the duration often allocated for assessments favors breadth 

assessments. That is, the short duration given for assessments promotes using shorter 
assessments. To put it another way, Read argues that breadth Assessments generalize their 
results, and shorter durations encourage generalizations. 

I understand the reasons why breadth Assessments are preferred. However, I suggest that 
focussing on duration and generalizations of the results overlooks the deeper problem of 
selecting breadth Assessments. Specifically, breadth Assessments represents vocabulary 
knowledge as two possibilities: known or unknown. This representation disregards the 
importance of partial vocabulary knowledge. When including partial vocabulary knowledge, the 
new possibilities are known, unknown, and partially known.  

In my view, breadth Assessments do not account for an individual’s partial knowledge 
because they use a Static Assessment approach. In other words, they do not assess how 
individuals interact with vocabulary in a real-world setting or effectively assess if an individual 
‘knows a word’. 

 

Static Assessment 
 
In the same way as breadth, Static Assessments are preferred over Dynamic Assessments. This 
choice reflects how assessments and vocabulary knowledge are viewed. Specifically, 
assessments are held as a separate activity from vocabulary instruction and assessments are 
developed with the belief that an individual’s vocabulary knowledge can be quantitively 
measured (Poehner, 2008). Moreover, Static Assessments have a shorter duration than Dynamic 
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Assessments. As an illustration, Static Assessments assess if an apple is ripe. In short, Static 
Assessments do not capture the partial development or how close the apple is to ripening. 
 

My whole life, I have heard it said that getting any form of help on a test is cheating. That 
is, any assessment approach except Static Assessment is cheating. But, surprisingly, Sternberg & 
Grigorenko (2002) argue that Static Assessments are not the most accurate tool to predict 
outcomes and rank or sort individuals. Indeed, they believe the skills used in Static Assessments 
only resemble the skills necessary to succeed in school or work. In sum, Static Assessments do 
not correlate with an individual’s future ability to perform well in school or work. 

Moreover, they report that Static Assessments only overlap with the skills necessary to 
succeed in school or work. To put it bluntly, Static Assessments are not considered the most 
accurate tool to predict an individual’s capabilities because they only appear to predict an 
individual’s capabilities. 

I do not deny the usefulness of Static Assessments and acknowledge that Static 
Assessments can only assess an individual’s unassisted knowledge. However, I suggest that the 
inaccuracy of Static Assessments to predict an individual’s capability in school or work calls for 
a re-evaluation regarding the exclusion of mediations in assessments. In short, I question the 
perspective that all forms of help during a test are cheating. 

To conclude, Static Assessments resemble a snapshot of an individual’s unassisted 
knowledge. However, this snapshot does not include an individual’s partial knowledge, and only 
appears to predict an individual’s future performance. As a result, I suggest that innovative 
approaches which assess both an individual’s unassisted and future knowledge are required. 

 

Resolution 
An improvement on breadth and Static vocabulary assessments would be a new vocabulary 
assessment tool that measures both unassisted and partial depth of vocabulary knowledge. I 
believe this improved vocabulary assessment can be achieved by combining depth and Dynamic 
Assessments. I reason that depth of vocabulary knowledge assessing a higher quality of 
unassisted knowledge, and Dynamic Assessment measuring an individual’s partial knowledge 
produces such an assessment. 

In conclusion, breadth and Static are the current approaches used to measure vocabulary 
knowledge. Nevertheless, these observations challenge those who believe that breadth and Static 
Assessments are preferred because of their quality and ability to predict an individual’s future 
performance concerning vocabulary knowledge. Ultimately, defenders of breadth and Static 
Assessments are contradicted by the glaring faults of breadth and Static concerning measuring 
how well an individual ‘knows a word’. 
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Future Vocabulary Assessment: Depth and Dynamic Assessment  
Many would correctly assume that vocabulary assessments should aim to assess how well 

an individual ‘knows a word’. However, the standard assessments are breadth and Static 
Assessments. Although these assessments provide valuable information concerning how many 
words an individual knows, they only appear to assess how well an individual ‘knows a word’. In 
other words, they assess an individual’s quantity of knowledge and do not measure an 
individual’s partial knowledge. As an illustration, breadth and Static Assessments only 
approximate the number of ripe apples on a tree and do not differentiate between partially ripe 
and unripe apples. In short, I believe an incremental move from quantity to quality is a move 
towards ‘knowing a word’. In addition, a total move to include partial knowledge as valid and 
valuable may more accurately assess how well an individual ‘knows a word’. 

I believe the combination of depth and Dynamic Assessments addresses the critiques of 
current vocabulary assessments. Moreover, combining the Word Associates Test and Graduated 
Prompts creates a new vocabulary assessment that more accurately aims to assess how well an 
individual ‘knows a word’. To illustrate, a depth and Dynamic Assessment measures the quality 
of a set of apples, and the ripeness of each apple, ranging from unripe to completely ripe. 

When comparing Dynamic Assessment approaches to Static Assessments, the goal of 
Dynamic Assessments is to assess what an individual knows, like Static Assessments, and assess 
what they know and can figure out. In other words, the contrast between the two is that Static 
Assessments measure an individual's unassisted knowledge, and Dynamic Assessments measure 
an individual’s unassisted knowledge and an individual’s partial knowledge. This partial 
knowledge is calculated by determining the quality of mediation an individual requires to answer 
a question successfully or how well an individual can transfer their knowledge to a different but 
similar question.  

 
Ultimately, I propose the omission of partial knowledge is not readily made in other areas 

of life. For example, consider an individual learning a new language. While they practice 
speaking to native speakers, if the individual makes a mistake, the native speakers do not pretend 
that they cannot comprehend the utterance. Instead, the native speakers often will offer 
correction. In short, the native speakers accept and often encourage new learners to use their 
partial knowledge. 

Additionally, it is often the case that individuals work in teams with someone to assist 
them in any given situation. Therefore, the amount of partial knowledge an individual can 
contribute to the group is valuable. For example, Sternberg & Grigorenko (2002) concluded that 
individuals from different cultures, such as Spanish, were encouraged to mediate with their 
guardians compared to individuals from Western cultures. 

Nevertheless, it seems as though when individuals correctly answer a question without 
requiring mediation, it is assumed they have a greater understanding than those who used 
mediation. In short, some may perceive that measuring partial knowledge appears not to be as 
crucial as unassisted knowledge. However, I would reply that individuals being encouraged to 
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work together shows that partial knowledge is valuable in real-world settings and, therefore, 
useful to assess. In short, the inclusion of partial knowledge creates a more ecologically valid 
assessment. 

As a result, future vocabulary assessments of depth should calculate both unassisted and 
partial knowledge. I believe that a future vocabulary assessment can be developed by assessing 
depth of vocabulary knowledge with a computerized dynamic assessment. In short, the CDA-V. 
 

I understand that vocabulary may be too complex to measure in one assessment. But on 
the other hand, the combination of depth and Dynamic Assessments to create the CDA-V 
advances vocabulary assessments by providing new insight into the value of partial depth of 
vocabulary knowledge. Specifically, the CDA-V may make individuals aware of the complexity 
of their depth of vocabulary knowledge. And in response, they may be encouraged to improve 
their depth of vocabulary knowledge. 

 

Additionally, I understand that the complexity of vocabulary encourages the use of 
breadth and Static Assessments. However, I propose that the CDA-V or depth and Dynamic 
Assessments may be more appropriate to assess vocabulary. Specifically, the CDA-V encourages 
modifying teaching strategies towards learning, improvement, and mediation. These 
modifications advance the current pedagogy to promote assessing how well an individual ‘knows 
a word’. Moreover, the CDA-V emphasizes the importance of partial depth of vocabulary 
knowledge. That acknowledges a more complex understanding of vocabulary knowledge, which 
advances the role that quality of knowledge plays in vocabulary assessments.  

 

Importance of Developing the Computerized Dynamic Assessment of Vocabulary  
 
The individuals that the CDA-V impacts are the individuals who take the test, the educators who 
potentially administer the test, and the future researchers that study the test and hopefully 
improve the test. The CDA-V is accessible online and assesses an individual’s depth of 
vocabulary knowledge and assesses an individual’s partial depth of vocabulary knowledge. This 
dual assessment strategy is new for assessments of depth of vocabulary knowledge. Furthermore, 
calculating one’s partial depth of vocabulary knowledge gives individuals and educators nuanced 
information that they may use to have a more detailed understanding of how well an individual 
‘knows a word’. 
 

Scope and Limitations  
In the same way that accurate definitions of words are crucial in vocabulary assessments, precise 
definitions are essential in the design of vocabulary assessments. Specifically, the design refers 
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to the way an assessment is built. An assessment may have a long or short duration, be with or 
without mediation, use multiple-choice or short answers. In other words, all assessments have 
different implementations, and these implementations are important to identify. 

 

Scope 
Researchers differ over which areas comprise depth of vocabulary knowledge. For 

example, some believe that collocations should not be included in depth assessments (Gyllstad, 
2013). These views suggest a lack of consensus concerning what areas comprise depth of 
vocabulary knowledge. To put it another way, I believe these disagreements present an 
opportunity to contribute to the conversation. Specifically, not to establish the most effective 
depth assessment but to contribute to the search. In short, the CDA-V aims to measure an 
individual’s unassisted and partial depth of vocabulary knowledge. Hence, the CDA-V combines 
the Word Associates Test, which measures an individual’s association and collocation 
vocabulary knowledge, with Computerized Graduated Prompts, which provides mediation 
prompts for incorrect responses.  

In addition, the CDA-V aims to clearly show the importance of Dynamic Assessment 
practices concerning the assessment of partial depth of vocabulary knowledge and be a resource 
for individuals and educators with nuanced results concerning an individual's depth of 
vocabulary knowledge. 

Limitations  
Admittedly, the CDA-V shares similar limitations as depth of vocabulary knowledge and 

Dynamic Assessment. Specifically, the limitations of a longer duration and limited 
generalizability. 

Duration means that the assessment takes longer than other assessments. Specifically 
compared to breadth and Static, depth and Dynamic have a longer duration. Their duration is 
longer because depth assesses the quality of knowledge per word rather than the quantity of 
knowledge. And Static Assessments produce a binary result, and Dynamic Assessments produce 
a result ranging from unknown to known. Additionally, limited generalizability means that the 
results from the CDA-V do not necessarily determine an individual's depth of vocabulary 
knowledge for any words outside of the specific vocabulary words assessed.  

As a result, the inclusion of partial knowledge makes the assessments less popular. 
However, depth and Dynamic return nuanced information about an individual's knowledge of a 
word that breadth and Static do not. Such as the quality of knowledge and partial knowledge of a 
word. In sum, the CDA-V is an innovative vocabulary assessment. And the CDA-V can be used 
to assess an individual’s unassisted and partial depth of vocabulary knowledge.  
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Purpose of the Study and Research Questions  
 

Basic communication in any language requires knowing the vocabulary of that language. 
Moreover, the quality of that vocabulary knowledge must be assessed. To do that, this thesis will 
be exploratory, collect original data, and combine a computerized version of Dynamic 
Assessment and a depth of vocabulary assessment, specifically the Word Associates Test (Read, 
1993) and Graduated Prompts (Brown & Ferrara, 1985; Campione & Brown, 1987) to create the 
Computerized Dynamic Assessment of Vocabulary (CDA-V). 

Moreover, I could not find any other studies which assessed an individual’s depth of 
vocabulary knowledge using computerized Dynamic Assessment methodologies. However, 
researchers have studied computerized Dynamic Assessment on other areas of language such as 
grammar, academic writing skills, and reading comprehension (Ebadi & Rahimi, 2019; Randall, 
2020; Yang & Qian, 2017). Additionally, researchers have studied Dynamic Assessment applied 
to other areas of vocabulary such as receptive vocabulary, vocabulary learning abilities, and 
word learning through lexical inferencing  (Bahramlou & Esmaeili, 2019; Camilleri & Botting, 
2013; Hayes, 2012). 

 

The thesis aims to ask: 

1. What impact does mediation have on the CDA-V’s duration? 
a. On the assessment-level? 
b. On the question-level? 
c. What is an appropriate cut off point to minimize the impact of mediation? 

2. Does the CDA-V produce a ceiling effect? 
a. What impact does mediation have on the CDA-V’s scores? 
b. Do the participants’ unassisted and mediation scores significantly differ? 
c. Do the unassisted and mediation scores significantly differ for Low achievers? 
d. Do the unassisted and mediation scores significantly differ for High achievers? 

3. How many Association and Collocation errors are made throughout the CDA-V? 
a. Is there a significant difference in the number of association errors and collocation 

errors? 
4. Does typing correctness and speed significantly affect individuals' depth of vocabulary? 

a. How accurate are participants when typing the words? 
b. What speed do the participants type the words? 
c. Does typing speed and correctness significantly differ from question duration? 
d. Does depth of Knowledge, word length or word frequency significantly differ 

from typing speed? 
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Again, little is known about applying Computerized Dynamic Assessment techniques to 
depth of vocabulary knowledge. Thus, its mere existence added a unique contribution of 
knowledge to the fields of both assessments and applied linguists. The CDA-V will resemble the 
Word Associates Test (WAT), a depth of vocabulary knowledge assessment, by providing eight 
possible responses with four correct answers and a score will be provided based on the 
individual’s selection. In addition, the CDA-V will be accessible globally and can display five 
levels of pre-determined tailored mediations, which gradually increase in their explicitness. In 
sum, I believe the CDA-V can be a new assessment tool. 

 

Implications 
If I am correct about the CDA-V, then major implications also follow for future researchers, 

current educators, current learners, and vocabulary assessments in general. First, whether the 
goals of the CDA-V are accomplished, future researchers will better understand how dynamic 
assessment methodologies can be applied to depth of vocabulary knowledge assessments. This 
understanding continues to further the goal of building an improved vocabulary assessment tool 
and helps encourage new assessments that may include dynamic assessment principles. Second, 
the CDA-V potentially provides educators with a new assessment tool for assessing vocabulary. 
As a result, educators may see the value of dynamic assessment in a classroom environment and 
potentially include the CDA-V or other Dynamic Assessment in their classroom environment. 
Thirdly, individuals can use the CDA-V to gain a more comprehensive understanding of their 
partial depth of vocabulary knowledge. In short, individuals will know how much partial depth 
of vocabulary knowledge they have. Additionally, the CDA-V provides a new avenue for 
individuals to accurately measure their vocabulary knowledge. Finally, the CDA-V provides the 
first example of combining depth of vocabulary knowledge with Dynamic Assessment. And the 
CDA-V can provide an example of how vocabulary assessments can accurately capture partial 
knowledge. Regardless, even if the CDA-V is not successful, the CDA-V still provides a 
computerized Static Assessment of individuals' depth of vocabulary knowledge. 

 

Outline of the Remainder of the Document  
Chapter one has focused on introducing the goals, intentions, and definitions needed to 
understand the thesis. Chapter two will focus on the background information of the CDA-V. 
Specifically, depth of vocabulary assessments and Dynamic Assessment. Chapter three will 
focus on other works related to the CDA-V. Specifically, I focus on other areas of linguistics that 
used Computerized Dynamic Assessment and other areas of vocabulary knowledge that used 
Dynamic Assessment. Chapter four focuses on the software development of the CDA-V. 
Specifically, how a website is created and what steps were used to create the CDA-V. Chapter 
five will focus on the methodologies and procedures of the experiment. In other words, what was 
required to complete the experiment and how I executed the experiment. Chapter six will focus 
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on the analysis of the data, and Chapter seven will focus on the discussion the results and the 
future implications of the CDA-V. 
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Chapter Two: Background 

 

To the degree that the experiment is exploratory, there is no previous literature that 
explores the use of depth of vocabulary assessment approached with Dynamic Assessment. As a 
result, this chapter focused on how vocabulary assessments may be improved by more accurately 
assessing how well an individual ‘knows a word’. Specifically, I investigated vocabulary depth, 
Dynamic Assessment, and computerization. 

Depth of Vocabulary Knowledge 
As stated previously, communication is a part of every aspect of life. And every communication 
requires vocabulary. Therefore, vocabulary knowledge can be known as an individual’s 
knowledge about language. Although this is a loose definition, it accurately reflects vocabulary 
knowledge. In other words, assessing vocabulary knowledge determines the degree that someone 
‘knows a word.’  
 

Models of Vocabulary Depth 
 

Concerning vocabulary knowledge, Read argues that both breadth and depth have limited 
conceptual definitions. However, unlike breadth, depth may be viewed through the lens of its 
underlying model. In short, Read’s point is that depth’s assessment depends on the model used. 
The three models of vocabulary depth are Precision of Meaning, Comprehensive Word 
Knowledge, and Network Knowledge (Read, 2004). These models attempt to describe how 
individuals represent vocabulary in their minds. 

First, Precision of Meaning views depth as being aware of the precise meaning of a word or 
its definition. In other words, when individuals are aware of the exact definition for a word or its 
definition, they ‘know the word’. So, from the perspective of Precision of Meaning, when an 
individual knows that the definition of ‘sudden’ is ‘happening or coming unexpectedly’, they 
‘know the word’. As a result, this model produces assessments that use definition identification, 
self-reporting, and definition elicitation to assess an individual's depth of vocabulary knowledge. 
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Figure 1 Mental Representation of Precision of Meaning. For this model, only the precise knowledge of a word’s definition is 
required to assess an individual’s vocabulary knowledge for that word. 

Figure 1 illustrates that an individual must only know the word's definition to claim complete 
knowledge for that word. 

On the other hand, the second model, Comprehensive Word Knowledge, provides a broader 
approach than Precision of Meaning. That is, Precision of Meaning indirectly expresses that 
every word has one definition, and that definition encapsulates vocabulary knowledge. However, 
from the view of Comprehensive Word Knowledge, a definition does not capture all the 
elements of vocabulary knowledge. That is, Comprehensive Word Knowledge views vocabulary 
knowledge divided into nine aspects (Nation, 2001): 

Vocabulary Knowledge

Word 
Definition
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Figure 2 Mental Representation of Comprehensive Word Knowledge. For this model, nine aspects of a word are required to 
correctly assess an individual’s vocabulary knowledge for that word. 

Spoken: How is the word pronounced? Written: How is the word spelt? Wordparts: What are the morphological sections of the 
words that influence its semantic meaning? Form and meaning: What does this word’s form signify? Concepts and references: 
What concepts can this word refer to? Associates: What words can be substituted for this word? Grammatical functions: What 
patterns must this word be used in? Collocations: What words commonly conjoin with this word? Constraints on use: In what 
situations can this word be used? 

 

 

Figure 2 Reflects the nine aspects of vocabulary knowledge. In other words, this aims to show 
that an individual only must know a word's nine aspects to have complete knowledge of that 
word. 

Comprehensive Word Knowledge views vocabulary as nine distinct aspects, and each must be 
known to ‘know a word’. In addition, these aspects are not linear, and each aspect represents a 
unique category of vocabulary knowledge. Nevertheless, the acquisition of some areas likely 
implies the acquisition of others. For example, when individuals know the meaning or definition 
of a word, they are more likely to know how to spell the word. Thus, to ‘know a word’, the 
individual must recognize a word’s form, understand its meaning, and possess the ability to use it 
productively (Nation, 2001). In short, Nation claims that words have nine distinct aspects of 
vocabulary knowledge, which expands upon Precision of Meaning’s one aspect, Definition.  

Lastly, the Network Knowledge model considers words as interconnected in a network. 
Along the same lines as the Comprehensive Word Knowledge model, these words have aspects 
connected by Nation’s nine aspects of vocabulary (Nation, 2001). Specifically, Network 

Vocabulary 
Knowledge

Spoken

Written

Wordparts

Form and 
meaning

Concepts and 
references

Associates

Grammatical 
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Knowledge views vocabulary depth as one’s ability to distinguish and provide the correct word 
amongst many words in any given situation. Therefore, depth of vocabulary is calculated based 
on the depth concerning many words rather than focusing on one word’s depth. This presents a 
more complex perspective of how words interact than the other models, such as Precision of 
Meaning and Comprehension of Knowledge. 

 

 

Figure 3 Mental Representation of Network Knowledge. For this model, each word is connected in a network-like fashion. Within 
the network of zero exists, synonyms (nil, void,), related words (bottom,), antonyms (climax), collocations (net), phrases (zero in) 
and to others 

 

I can develop a depth of vocabulary knowledge with any of these models. However, each 
model presents a unique perspective on assessing how well an individual ‘knows a word’. 
Accordingly, there is a lack of consensus surrounding how depth of vocabulary is represented.  

When I debated the merits of the three models, it appeared that the Network Model has 
the closest representation to how I believe depth of vocabulary knowledge is conceptualized. 
Although the Precision of Meaning model and the Comprehension model seem to supply unique 
insight into how individuals conceive vocabulary depth, they do not map on to how I believe that 
individuals view words in their minds. The Network model seems to be the best because it maps 
how individuals represent words in their minds. Notably, not in isolation but as a network. 
Moreover, Sandra (2020) supports the view that the mental lexicon is structured along 
morphological lines in a cognitive network. As a result, I selected an assessment explicitly 

zero

bottom

nil

void

zero in

climax

Net
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modeled with the Network Model. A model that viewed depth of Vocabulary as relational and 
connected amongst other Vocabulary items. Ultimately, I chose the Word Associates Test.  

 

 

Word Associates Test 
These models direct the presentation of a depth of vocabulary knowledge assessment. For 

instance, the Word Associates Test (WAT) supports the Network Knowledge model. Within this 
model, an individual's depth of vocabulary knowledge is a network of inter-connected 
vocabulary items. These connections are stronger with vocabularies that are read often, spoken 
frequently together, or have similar grammatical categories. To put it bluntly, the WAT views 
vocabulary knowledge with the same perspective as the Network Knowledge model. 

The Word Associates Test is a depth of vocabulary knowledge assessment developed during 
the 1980s by Read (1998). Specifically, the WAT covers three areas of depth of Vocabulary, 
Paradigmatic, Syntagmatic, and Analytic. To be sure, Analytic is a component of the word's 
meaning. However, I combined Analytic and Paradigmatic for this experiment. Paradigmatic 
associations and Syntagmatic associations will be referred to as associations and collocations, 
respectively. Associations are the similarity of words classified by their meanings, and 
collocations are words that often occur together in a sentence (Read, 1998). In this way, 
associations and collocations are linked to broader aspects of cognition as well as aspects of 
syntax. 

The Word Associates Test (Read, 1993) assesses one's depth of vocabulary knowledge by 
providing a target word and asking learners to select four words that are associated with the 
target word. There are eight possibilities, four are associates, and four are collocations of the 
target word. The test contains four correct associates and four semantically unrelated items 
selected from the eight options.  
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Figure 4 The CDA-V Question Example. For the adjective “sudden”, there are eight options to select. These eight options are 
divided into Associations: (beautiful, quick, surprising, and thirsty) and Collocations: (change, doctor, noise, and school). The 
correct associations and collocations for the word “sudden” are (quick, surprising, change, and noise). The unselected words 
are semantically unrelated. Participants are required to select the correct association and collocations to continue. 

 

 

In Figure 4, the WAT shows a target word (an adjective). Below the target words are eight 
words, half are associated with the target word, and the other half are not. The four words on the 
top are associations (paradigmatic associations) of the target word. The four words on the bottom 
are the target word's collocations (syntagmatic associations). Four words are correctly associated 
with the target word. The other four words are semantically unrelated. The instructions state the 
words on the top may explain the meaning of the target word. The words on the bottom may 
come after the target word in a sentence. To complete the question, individuals select the four 
words they believe to be related to the target word. For instance, in Figure 4, the target word is 
sudden. The answers are “quick”, “surprising”, “change”, and “noise”. The associations are 
“quick” and “surprising”, and the collocations are “change” and “noise”. The remaining words 
are semantically unrelated.  

 

When it comes to the Word Associates Test, many readily agree that it is the result of 
carefully studying one’s depth of vocabulary knowledge (Read, 1993). Moreover, when 
assessing one’s depth of vocabulary knowledge, the WAT measures the extremes very well. 
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Specifically, when individuals return an utterly incorrect answer, zero out of four, or a perfect 
solution, four out of four, the WAT accurately represents their depth of vocabulary knowledge. 
In other words, the WAT is better at determining what a learner knows compared to what they do 
not know (Schmitt et al., 2011). Additionally, the validation evidence (Read, 1993; Schmitt et 
al., 2011) of the WAT showed that although the WAT may underestimate or overestimate an 
individual’s vocabulary knowledge. Specifically, when individuals score in the middle, their 
results may be due to correctly guessing out of their 1/90th chance. Overall, the WAT is 
reasonably good at assessing the extremes and is valuable for vocabulary research and classroom 
applications. As a result, the WAT has become one of the most used assessments for depth of 
Vocabulary (Yanagisawa & Webb, 2019). In addition, it has been translated into other languages 
such as Chinese (Zhang et al., 2017). 

Some potential limitations on the WAT are that the WAT was created for second language 
learners in a university context. Hence, the WAT’s stimuli were selected from the University 
Word List (Nation, 1990). This stimuli selection process limits the WAT results to only apply to 
depth of knowledge regarding academic contexts. Additionally, all the words used in the WAT 
are adjectives. 

 

Additionally, Enayat & Amirian (2016) concede that the WAT can cover multiple areas of 
vocabulary knowledge, such as associations and collocations (Read, 1993). However, they 
complicate matters further when they report that the WAT is not a test that can predict an 
individual's proficiency in a language. Their results indicate that although the WAT assesses 
associations and collocations, it still needs to be combined with other areas for a complete 
picture of vocabulary knowledge. 

In addition, the generalizability of depth of vocabulary assessments impacts their duration. 
Similarly, the WAT’s generalizability directly affects its duration. Generalization refers to the 
number of questions required to approximate an individual’s level of knowledge accurately. For 
example, prefixes such as ‘un’ can be generalized to indicate the meaning ‘not’, such as 
unacceptable as ‘not’ acceptable. In short, with an individual’s awareness of the prefix ‘un’, it 
can be presumed that they can convert to a negative or recognize many other words that share the 
prefix ‘un’. 

In contrast, depth Assessments generalizability typically extends to words among their 
semantic proximity. For example, consider ‘amount’ and ‘number’ or ‘beautiful’ and ‘day’. 
Ultimately, with knowledge of a prefix, ‘un’, one may assume that ‘unhappy’ means ‘not’ 
‘happy’. In contrast, depth Assessments are not afforded the same assumption. Hence, to 
compensate for their lack of generalizability, depth Assessments require more questions, directly 
impacting the assessment’s duration. In short, the less generalizable an assessment is, the greater 
its duration. 
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Furthermore, many may not readily agree on other aspects of the WAT. For instance, some 
may be concerned that the WAT’s multiple-choice format allows learners to guess the correct 
answer. However, the popularity of the WAT was due to the inadequacy of other multiple-choice 
tests’ which did not deter individuals from guessing successfully (Verplanck, 1992). To show 
this, Verplanck (1992) presented a brief introduction to the WAT and showed how it is a much 
better format in comparison to multiple-choice tests and that students enjoy using this format.  

Moreover, the WAT distributes its answers amongst associations and collocations to reduce 
the likelihood of individuals guessing. In other words, there may be one, two, or three correct 
associations or one, two, or three correct collocations for any question. The answers always total 
four, but their division amongst associations and collocations may differ. Moreover, the 
distractors do not have a phonetic or orthographic relationship to the target word to produce the 
most optimal results (Schmitt et al., 2011). 

To conclude, the WAT’s popularity seems to outweigh some of the negative qualities of the 
WAT, precisely the WAT’s duration and how the WAT may require other areas of assessment to 
produce a complete Vocabulary assessment. In my view, I agree with other researchers such as 
Schmitt et al. (2011) that the WAT is an effective tool to evaluate one’s depth of vocabulary 
knowledge. And that the WAT can become more accurate in measuring an individual's depth of 
vocabulary knowledge by reducing the likelihood of individuals guessing. 

One suggestion to resolve this potential issue is to use a Dynamic Assessment approach 
of Graduated Prompts to determine learners' partial depth of vocabulary knowledge for each 
question. In practice, this supplies a mediational prompt while re-asking the question until they 
get the answer correct or finish all the prompts. Additionally, the WAT is compatible with 
Dynamic Assessment, which measures partial knowledge. By providing individuals with 
multiple opportunities to answer the question successfully, the WAT combined with Dynamic 
Assessment could more effectively measure and distinguish between individuals who did not 
answer the question correctly without mediation. 

Though I concede that the WAT’s duration is long, and this suggestion only increases 
that duration, I would reply that the added knowledge gained because of including Dynamic 
Assessment, such as partial vocabulary knowledge, may outweigh the disadvantages of a longer 
duration. Put another way, measuring partial depth of vocabulary knowledge will increase the 
WAT’s overall duration. However, I believe partial depth of vocabulary knowledge will provide 
a greater nuanced understanding of an individual's Vocabulary Knowledge overall. 

 

Dynamic Assessment  
 
One would think that vocabulary assessments aim to assess all of one's Vocabulary. However, 
they would be incorrect. Often, vocabulary assessments only evaluate a specific aspect of 
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vocabulary. Along the same lines, one would think that vocabulary assessments aim to assess all 
the degrees of knowledge. However, they would also be incorrect. Often, vocabulary assessment 
only assesses specific areas of vocabulary knowledge, such as an individual’s unassisted 
knowledge. In short, vocabulary assessments are assessments developed to determine what an 
individual knows without any assistance. They often accomplish this through a binary fashion of 
either an individual ‘knows the word’ or they do not. However, there exist other degrees of 
knowledge, such as partial knowledge. partial Knowledge exists when an individual does not 
know a word, but they can figure it out with a bit of assistance or mediation. 

 

Vygotsky: SCT 
 

In the 1980s, Vygotsky, a Russian psychologist, understood that learners are not islands 
but learn from society and those around them, such as their peers and guardians. With this, he 
developed his seminal Socio-Culture Theory (SCT). His SCT asserts that human development is 
a socially mediated process. Moreover, development occurs through collaborative dialogues 
between an individual with more excellent knowledge and an individual with lesser knowledge. 
Put another way, individuals learn by communicating with individuals who know or better 
understand a topic. 

From the perspective of the SCT, this communication usually contains forms of 
correction or mediation on the part of the individual with greater knowledge. In other words, 
knowledge is gained incrementally. First, an individual has no knowledge of a topic, with 
exposure to the topic, next comes partial knowledge, and with time and development, this 
knowledge develops to the point where it can be recalled without assistance. 

His Sociocultural Theory (SCT) details two zones of a learner’s knowledge: Zone of 
Actual Development (ZAD) and Zone of Proximal Development (ZPD). ZAD is a learner’s 
results from a task performed independently, and ZPD refers to the difference between the result 
they would achieve with mediation and their ZAD. 

From the SCT’s perspective, mediation is a process. A process in which an individual's 
behaviors are incrementally and deliberately corrected. Often mediation is presented to an 
individual by an educator or a more intelligent peer. But ultimately, it is the process of hinting or 
providing a prompt within someone’s Zone of Proximal Development. 
 

To illustrate, consider English as Second Language (ESL) learners’ ZAD and ZPD and 
their relationship with their educators. ESL learners communicate their knowledge to the 
educator. If the learner provides an incorrect answer, the educator mediates by providing 
prompts, hints, or clues within the learner's current understanding (or ZPD) to elicit the correct 
response. This type of communication allows the educator to understand a more nuanced view of 
the learner’s capabilities. The educator knows why the learner made a mistake and judges the 
quality of assistance required to produce the correct result. In Vygotsky’s terms, the educator 
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provides prompts in-between the learner's Zone of Actual Development (ZAD) and their Zone of 
Potential Development (ZPD).  

 
 

Dynamic Assessment 
 
The SCT provides the foundation for Dynamic Assessment. Initially used for teaching by 

improving an individual’s knowledge, Dynamic Assessment can be adapted for testing purposes. 
Dynamic Assessments assess an individual's ZAD and ZPD. Measuring these areas of 
development provides more accurate representations of how individuals develop knowledge. 
Specifically, the ZPD identifies the knowledge outside of their current knowledge but within 
their current abilities. In short, their partial knowledge. 

Also, the Assessment in both Dynamic Assessment and Static Assessment refers to the 
assessment process. This distinction is important because it highlights that how knowledge is 
viewed, static or dynamic, is just as important as which aspect of vocabulary is assessed, breadth 
or depth. Additionally, there are other specific types of Dynamic Assessments. However, in this 
thesis Dynamic Assessment broadly refers to a process that incorporates mediations to measure 
an individual's unassisted and partial knowledge. In short, Dynamic assessment differs from 
static assessments by measuring both complete and partial knowledge from an individual or 
group. 

 

Sandwich and Cake Method. Dynamic Assessment interacts differently with vocabulary 
assessments depending on how they incorporate their mediations. Sternberg & Grigorenko 
(2002) presented two different methods of implementing a Dynamic Assessment. These methods 
are the Sandwich method and the Cake method. 

The Sandwich method presents a pre-test, Dynamic Assessment prompts, and a post-test. 
These results are usually contrasted against a control group without the Dynamic Assessment 
prompts. In sum, the Sandwich method aims to determine the usefulness of prompts. On the one 
hand, the Sandwich method seems to display a clear picture of the impact of Dynamic 
Assessment on individuals. Additionally, the Sandwich method allows the researchers to 
measure the quality of the mediation impact on the individual’s development. However, on the 
other hand, the Sandwich method requires that individuals are available to take multiple tests on 
separate occasions. This aspect of the sandwich method can be detrimental because this limits 
the available groups to ones that can take all the tests. 

In comparison, the Cake method is a test that contains Dynamic Assessment prompts. If 
an individual answers a question incorrectly, prompts are gradually presented until the individual 
responds to the question correctly. In sum, the Cake method aims to teach and measure the 
quality of prompts required to answer the question successfully. This thesis is concerned with 
measuring the quality of prompts needed. On the one hand, the Cake method evaluates 
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individuals with one execution of the experiment. A single implementation is helpful because it 
accurately reflects how individuals provide mediation in the real world. However, on the other 
hand, the Cake method includes the Dynamic Assessment prompts within the test. This 
amalgamation makes it challenging to calculate the direct impact of the mediation on the 
individual. 

To summarize, the sandwich method analyzes whether the mediations improved an 
individual’s knowledge, and the cake method determines the quality of mediations an individual 
requires to answer the question successfully. Nonetheless, in the same way as Güthke & 
Beckmann (2000), this study will utilize the Cake method to maintain consistency between 
executions. Moreover, I believe the Cake method more closely aligns with the CDA-V because 
the CDA-V is concerned with the quality of mediation required to assess an individual depth of 
vocabulary knowledge. Additionally, the Cake method presents mediations to the individual 
analogous to real-life situations. In other words, using the Cake method, the CDA-V offers 
mediations during the interaction, not afterward. 

 

Interactionist Dynamic Assessment and Interventionalist Dynamic Assessment. Similarly, 
there are two approaches to Dynamic Assessment: Interactionist Dynamic Assessment and 
Interventionalist Dynamic Assessment (Lantolf & Poehner, 2011).  

Interactionist DA is interpretative and abandons the examinee-examiner relationship 
favoring a teacher-student relationship in assessment (Daneshfar & Moharami, 2018). In other 
words, the prompts are not pre-determined, but they are formed from the dialog between the 
individual and the teacher. On the other hand, Interventionalist DA is where learners are 
presented with dynamic mediated responses to their incorrect knowledge. In short, the prompts 
are pre-determined with the intent to predict the learners’ difficulties. In other words, they are 
developed based on the assumption of the types of errors that the individuals will likely 
encounter throughout the assessment. 

The Interactionalist DA approach closely follows Vygotsky’s preference of assessments 
(Poehner, 2005 as cited in (Daneshfar & Moharami, 2018)). The resemblance is due to the 
customized mediations encouraging individuals learning. The Interactionalist DA provides the 
learner with the most support due to the customized mediations. An example of an assessment 
that used an Interactionalist DA approach is The Leipzig Learning Test (LLT) (Güthke & 
Beckmann, 2000). In the assessment, learners were asked to complete a pattern completion task 
with an invented language. They were provided with mediation up to five levels for every 
incorrect answer. Each mediation incrementally became more explicit. And an individual's score 
is determined based on the number of prompts used and the amount of time an individual took to 
take the assessment.  

 On the other hand, Interventionist DA relies on scripted mediations. In other words, these 
mediations are predetermined and attempt to predict the learner’s potential errors. To take a case 
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in point, Ebadi & Saeedian (2016) conducted a study where they used Computerized Dynamic 
Assessment (C-DA) to determine if the results from C-DA could design a syllabus for reading 
comprehension development. They chose to use an interventionist approach. They reasoned that 
Interventionist DA was more economically supported due to its feasibility in focusing on larger 
cohorts of individuals. In other words, they believed that Interventionist DA could be used on a 
greater number of individuals. Their results showed that a syllabus could be created. Moreover, 
they observed that the CDA differentiated between individuals’ specific difficulties. In short, the 
CDA revealed that individuals struggle in different areas and require different qualities of 
mediations for the same test questions. 

From my point of view, adding to the fact that Interactionalist DA more closely aligns 
with Vygotsky’s understanding of assessments, I would point out that Interactionalist and 
Interventionist DA are not mutually exclusive but may complement one another. Their mixture 
gathers fine-tuned results specific to the individual and the group. In other words, the pre-
determined customized mediations provide all individuals with similar prompts tailored to their 
specific error. Such a mixture provides unique mediations to more impactfully assist the 
individual. For example, Randall (2020) conducted a study on Computerized Dynamic 
Assessment applied to grammar. Her Computerized Dynamic Assessment of Grammar (CDAG) 
incorporated a hybrid interventionist/interactionist approach to mediation. In other words, 
Randall demonstrates that Interactionalist and Interventionist DA have been successfully mixed 
previously. 

As a result, I decided to use an approach that considered both Interventionalist and 
Interactionalist Dynamic Assessment approaches, a mixed approach. I chose this because a 
mixed approach accurately assesses an individual's partial depth of vocabulary knowledge. In 
short, the combination of pre-determined and tailored prompts. 

 

Mediation 
As mentioned above, Dynamic Assessment's heavy emphasis on mediation is the 

minority viewpoint. Even though Graduated Prompts are likely provided throughout discussions, 
mediation is typically strictly banned in static assessments. Mediation can be understood as 
offering implicit to explicit hints, prompts, clues to encourage and assist an individual in 
providing an answer. This mediation can be done through a computer or a human being 
(Daneshfar & Moharami, 2018). In short, mediation is assistance during a test. 

Mediation is helpful for two distinct reasons. First, mediation provides the opportunity 
for individuals to re-engage with their mistakes. Specifically, this reflection is useful for 
individuals who have not had a chance to do such a thing previously. Second, the educator or 
computer providing the mediation gains an understanding of the mediational prompts that are the 
most effective. In other words, they can identify the most impactful mediations for the 
individual. 
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 When it comes to mediation, it can be presented in three different ways: Testing the 
limits, test-teach-retest, and Graduated Prompts (Gutiérrez-Clellen & Peña, 2001).  

Testing the limits: Testing the limits represents one of the most basic ways to present 
mediation during an assessment. In testing the limits, individuals’ responses are confirmed 
immediately, and if incorrect, the answer is explained (Hayes, 2012). 

Test-teach-retest: Test-teach-retest is best suited for pedogeological environments. In 
Test-teach-retest, individuals are first evaluated. Then, they are taught through prompts from an 
interactionalist or interventionalist approach (Sternberg & Grigorenko, 2002). Afterward, the 
individuals are re-tested. Their scores from the first test and re-test are compared to understand 
how the dynamic assessment prompts impacted their knowledge (Hayes, 2012).  

Graduated Prompts: In Graduated Prompts, pre-determined prompts are presented 
sequentially to determine a learner's Zone of Proximal Development. The results reveal an 
individual's unassisted score (ZAD), mediated score (ZPD), and the individual's ability to 
transfer the concept to a similar but different task (Hayes, 2012). This thesis focuses on their 
unassisted and mediated scores, ZAD and ZPD, respectively. 

Graduated Prompts, a type of Dynamic Assessment, was developed in the 1980s by 
Brown, Campione, and Ferrara (Brown & Ferrara, 1985; Campione & Brown, 1987). Graduated 
Prompts consists of mediational prompts that increasingly become more explicit until the 
individual gets the correct answers or completes all levels of mediation. In other words, 
Graduated Prompts is a list of prompts that gradually become more informative as individuals 
require assistance. 

Implicit prompts represent prompts that are the most generic and non-informative. For 
instance, ‘check your answer’ or ‘try again’. In contrast, explicit prompts are more specific and 
informative. For example, in a vocabulary assessment, explicit prompts may present definitions 
of the word or display the word used in a sentence. In sum, implicit prompts are vague prompts 
that assist with understanding, and explicit prompts are clear and descriptive prompts. In 
practice, vague implicit prompts or explicit descriptive prompts are pre-determined, tailored, or a 
mixture of both.  

I selected Graduated Prompts to be included in the CDA-V. I chose Graduated prompts 
because I believe they most align with vocabulary assessments. For example, if individuals were 
provided the answers immediately after the assessment, mediation would have occurred, 
however the mediation would not significantly differ from common practices of providing an 
individual the answers following the completion of a test. Similarly, although the pedological 
aspect of the test-teach-retest structure are welcomed, that is not the primary focus of the CDA-
V. I believe that Graduated Prompts resembles how individuals gain vocabulary knowledge and 
that I can design Graduated Prompts for a vocabulary assessment. 
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Barriers: Validity and Reliability  
Many readily agree that Dynamic Assessments measure an individual’s unassisted and 

partial knowledge. Graduated Prompts accomplish this by using incrementally more explicit 
prompts to tease out an individual’s partial knowledge. Nevertheless, the agreement usually ends 
concerning Dynamic Assessment and the language testing community. 

Dynamic Assessment has not had a warm welcome from the language testing community 
(Lantolf & Poehner, 2004). Dynamic Assessments unwarm welcome is due to the researcher's 
views on Dynamic Assessments Validity and Reliability. A test has Validity if the test achieves 
the proposed purpose of the test. A test has Reliability if the test ensures that the observed scores 
on the test are as close to the true score that a learner can attain (Lantolf & Poehner, 2004). In 
other words, the test is Valid and Reliable if the test measures what it is supposed to measure and 
if the test returns similar results if retaken. 

However, the standard way for thinking about Validity and Reliability is through the lens 
of Static Assessments. In other words, a test is Valid if it measures an individual’s unassisted 
knowledge and is Reliable if the test can be retaken sometime in the future with similar results. 
This perspective does not account for Dynamic Assessments, which modifies the common 
understandings of Validity and Reliability. 

As stated before, Dynamic Assessment's primary concern is the improvement of the 
learner. As a result, Dynamic Assessments Validity is on how well the mediations improve 
learner development, rather than the validity of the questions. Moreover, Dynamic Assessments 
aim to assess a learner’s knowledge before and after mediation occurs. Therefore, to the degree 
that was accomplished, the assessment is Valid (Lantolf & Poehner, 2004). In Vygotsky’s terms, 
if the mediation accurately distinguishes between an individual's ZAD and ZPD, the test is Valid.  
 

Additionally, Dynamic Assessment views Reliability differently. With the common 
understanding of Reliability, Dynamic Assessments are not Reliable. Reliability is typically 
achieved through removing or minimizing all areas of potential errors and standardizing a test 
(Lantolf & Poehner, 2004). 

However, Dynamic Assessments deviate from this understanding because Dynamic 
Assessments use mediations to elicit knowledge from the individual. In other words, DA aims to 
gather an individual’s partial knowledge using mediations. Therefore, not all Dynamic 
Assessments are Reliable. To take a case in point, Interactionist Dynamic Assessments are not 
Reliable because the assessment is designed for individuals to learn throughout the assessment. 
However, Dynamic Assessment views Reliability as the process in which individuals arrive at 
their answers, rather than the Reliability of the assessment. 

 
To put it succinctly, the Computerized Dynamic Assessment of Vocabulary is Valid if it 

succeeds in promoting learner development (Lantolf & Poehner, 2007, as cited in Randall, 2020, 
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p. 3). In other words, the test is Valid if the test measures an individual’s Zone of Proximal 
Development. And the CDA-V is Reliable if it uses standardized mediations. Although the 
mediations of the CDA-V are a mixture of both Interventionist and Interactionist approaches, the 
mediations are not freeform. But they are specific to the type of error the learner made. In other 
words, the mediations may increase the complexity of the CDA-V but do not remove the 
Reliability of the CDA-V. In sum, the CDA-V does not lack Validity or Reliability, but it 
conceptualizes them differently. Therefore, the CDA-V has the potential to be welcomed by the 
language testing community. 

 
To conclude, the common criticisms of Dynamic Assessment stem from their 

representations of Validity and Reliability. However, Computerized Dynamic Assessments have 
observed the psychometric standards of Validity and Reliability in other areas of language 
assessment with much success. Such as grammar (Randall, 2020), reading (Pishghadam & 
Barabadi, 2012), and listening (Ableeva, 2010). In sum, the combination of the WAT with 
Graduated Prompts to create the CDA-V seems to be a valuable combination that may be both 
Valid and Reliable.  
 

WAT and Graduated Prompts 
 

 

Guessing in the WAT appears to weaken the feasibility of the WAT, specifically when 
individuals score two or three points out of four on a question. According to Read (1993), a score 
of one, two, or three on the WAT may be due to guessing. To determine this Read (1993) 
conducted one-on-one interviews with participants to record how the participants arrived at their 
conclusions. The results showed that although some individuals did not know the correct answer, 
they correctly guessed the correct answer by using elimination. 

On the contrary, individuals seeming to guess on the WAT may be one of the WAT’s 
most significant strengths when combined with Graduated Prompts. Firstly, guessing highlights 
the complexity of vocabulary and that individuals are not always consciously aware of their 
depth of vocabulary knowledge. Secondly, Graduated Prompts can reveal an individual’s partial 
depth of vocabulary knowledge. Furthermore, the inclusion of mediation improves individuals’ 
scores. And it distinguishes among individuals who score a two or three regardless of mediation 
and those whose scores rise to four because of mediation.  

 

Computerization 
 

We have always believed that adding computers to anything makes the process faster and 
smoother, has improved how experiments are executed and broadened the types of individuals 
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who can participate in experiments. Specifically, the computerization process of this study refers 
to transferring the format of the assessment from pencil and paper to computers. In other words, 
all inputs, results, and adjudications will be executed on a computer and over the internet. 
Unfortunately, individuals without the necessary resources or those who have difficulties using 
the technology are unable to participate. 

Some may believe that the addition of computerization cannot recreate the human touch 
of an educator. For example, a study conducted by Ebadi & Rahimi (2019) used Graduated 
Prompts to provide writing mediations for students through a Google Document. They leveraged 
Google Document’s correction suggestions to expand the educator’s ability to respond to more 
students and provide specific feedback for each student’s writing. The results showed that the 
mediations given through Google Documents improved the educator’s ability to provide 
feedback that was helpful to the students’ writing ability (Ebadi & Rahimi, 2019). Put another 
way, computerization did not replace the educator, but it enhanced the prompts that the educator 
provided. 

However, computer-generated prompts may also be tailored to an extent. For example, 
Randall (2020) conducted a study where she created a Computerized Dynamic Assessment of 
Grammar (CDAG). The CDAG used computerized dynamic assessment methodologies to 
present both pre-determined and tailored prompts for grammar. For instance, a standardized 
prompt was ‘check your answer’. And a customized prompt hinted at the location of the 
grammatical error. As a result, Randall concluded that computerized Graduated Prompts could 
assess an individual's knowledge successfully. 

Furthermore, I agree with Pishghadam & Barabadi (2012) and acknowledge the 
limitations of Dynamic Assessment such as time constraints. However, I believe that adding 
computerization to depth Assessments or Dynamic Assessment provides another level of 
complexity that assists rather than detracts from the aims of an assessment tool. For example, 
Ebadi & Saeedian (2016) conducted a study where they used Computerized Dynamic 
Assessment (C-DA) to determine if the results from C-DA were capable of designing a syllabus 
for reading comprehension development. Their results were the CDA revealed that learners have 
different problems and require diverse levels of mediation for any given test item.  

To conclude, I incorporated computerization in the CDA-V because of its ability to 
administer the assessment to more learners faster in comparison to pencil and paper assessments, 
specifically by reducing the duration of implementing DA on larger sample sizes. Moreover, I 
believe that computerization will also popularize the CDA-V. 
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Chapter Three: Related Works 

 

To the best of my knowledge, there are no papers directly related to the CDA-V. 
Consequently, I reviewed core aspects of the CDA-V applied successfully in other contexts. 
Specifically, I reviewed instances where Computerized Dynamic Assessment was used in other 
areas of linguistics. And where Dynamic Assessment was used to explore other aspects of 
vocabulary. Although reviewing these related works seems to not provide evidence that the 
CDA-V will be successful, I would reply that this observation is correct, but that is precisely why 
their conclusion is incorrect. 

 

Computerized Dynamic Assessment of Other Linguistic Categories 
 

Although Computerized Dynamic Assessments (C-DA) have not had the warmest welcome 
because of their Validity and Reliability measures, C-DAs have been applied successfully to 
improve an individual’s language, diagnose their abilities, and assess their knowledge. In other 
words, C-DAs used successfully in other areas of linguistics indicate that a C-DA can be applied 
successfully to depth of vocabulary knowledge assessment. 

In her recent work, Randall (2020) conducted a study where she developed and compared 
a Computerized Dynamic Assessment program for Grammar (CDAG) to a Static Assessment of 
Grammar. The CDAG intended to improve learners' understanding of grammar and be used as a 
diagnosis and assessment tool. The study was conducted with 66 Spanish-as-a-foreign-language 
high school students. Their focus was on the conjugation of Spanish verbs in the future tense. 
The CDAG evaluated the student using the Sandwich method. In short, they used a pre-test, 
intervention, post-test framework. In addition, Randall interviewed the teacher to determine the 
program's usefulness. Her results showed that Computerized Dynamic Assessment is more 
effective than Static Assessment because the CDA-G promotes future learning. And the CDAG 
is useful as both a diagnosis and assessment tool. 

Although I cannot entirely agree with some of what Randall says, I fully endorse her 
conclusion that Computerized Dynamic Assessment is a viable approach to assess an 
individual’s linguistic knowledge. And that the CDAG provides an excellent way to diagnose 
and evaluate learners’ understanding of grammar. Specifically, I disagree with Randall's choice 
to use multiple-choice responses for each question because I believe it limited their results. In 
short, multiple-choice questions made it easier for learners to guess the answer based on the 
process of elimination. Admittedly, Randall addresses this concern by emphasizing that “the 
probability that a student may guess the right answer on the first try in a multiple-choice question 
format decreases inversely to the number of potential answers” (p. 40). However, Randall’s point 
is that individuals have a 1/9 chance of guessing a question correctly on the CDAG. 



29 
 

 
 

Furthermore, she analyzed her data to ensure individuals did not select “their answers randomly” 
(p. 40).  

In comparison, I opted to use the Word Associates Test. To be clear, I concede that the 
WAT also presents something akin to a multiple-choice assessment. However, I insist that the 
Word Associates format mitigates learners guessing the correct answers by diversifying the 
locations of the answers. Specifically, the WAT provides a 1/90th chance of guessing a question 
correctly. Furthermore, the WAT was created in response to other multiple-choice assessments 
where individuals successfully guessed the correct answer (Verplanck, 1992). Hence, the WAT 
individuals are less likely to successfully guess the correct answer on the WAT than the CDAG. 

Additionally, Computerized Dynamic Assessment has been applied to an individual's 
academic writing. For instance, Ebadi & Rahimi (2019) conducted a study with three female 
university EFL students. They explored the impact of online synchronous DA sessions over 
‘Google Docs’ on these students’ academic writing skills. The DA mediations combined ‘Google 
Docs’ and an educator.  

The first and second mediations were automatic corrections from ‘Google Docs’. These 
errors included spelling or grammatical mistakes. The third mediation onward was provided by 
an educator. These errors comprised content or semantic errors and were a mixture of an 
Interactionist and Interventionist DA approach. This mixture allowed many minor errors such as 
spelling or grammatical mistakes to be automatically detected and errors such as content or 
semantic information given to an educator. In short, utilizing both computer and human 
mediation accurately leverages the best combination of Dynamic Assessment.  

Moreover, they measured the impact of DA on learners’ writing performance by 
conducting synchronous transcendence sessions. Transcendence sessions are an aspect of 
Dynamic Assessment not explored in this thesis. In short, transcendence sessions are sessions 
that provide the learner with a more challenging task. The intent is to determine whether the 
learners can transfer their knowledge to more complex tasks. In short, transcendence sessions 
aim to reduce the number of mediations an individual uses when they encounter a similar 
question in a different context. In addition, they gathered their participant's perspectives on DA 
applied to writing skills. 

The investigator’s results showed that the learner's academic writing improved overall. 
Moreover, students showed difficulty transferring their knowledge to different contexts during 
the synchronous transcendence sessions. Also, the students viewed DA applied to their writing 
skills in a positive light. 

My conclusions on Ebadi & Rahimi's (2019) research are mixed. On the one hand, I am 
unsure whether the small sample size of three female students combined with the lack of a 
control group provides sufficient evidence to support the researcher's findings. To put it briefly, 
the small number of same-gendered participants combined with a lack of a control group calls 
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into question their results, the generalizability of their study, and its applicability to other areas 
of language such as reading or speaking. But, on the other hand, I agree that ‘Google Docs’ 
presents a practical approach to using Dynamic Assessment in an online environment. 
Specifically, they maintain the educator’s role of providing tailored mediation and reduce the 
time used to respond to every student by providing pre-determined corrections with Google 
Docs. Thus, they show how a mixed Interventionist and Interactionalist Dynamic Assessment 
approach can be integrated into a classroom environment. 

In a similar vein, Yang & Qian (2017) conducted an experiment to study learners’ 
difficulties in reading comprehension. Their interests were related to how Computerized 
Dynamic Assessment could assist assessments in general and how learners felt about a C-DA 
program. They adapted a reading assessment, College English Test Band 4, a test two years 
above the learners' current knowledge. The pilot study used DA, and the main study used CDA. 
The answers for both studies were listed in multiple-choice format, and the learners completed a 
questionnaire subsequently to determine their feelings of the C-DA.  

Their results showed that learners had difficulties with unfamiliar words, learners felt it 
was hard to locate the relevant sentence to answer the question, and that learners’ inferential 
abilities were weak. In sum, their analysis showed the results of C-DA far outweighed a 
traditional static assessment and that learners thought that C-DA was effective at encouraging 
low achievers.  

In my view, Yang & Qian's (2017) observation that individuals have different areas of 
difficulties with vocabulary is undoubtedly correct. Moreover, although they may not have been 
aware, previous research studies corroborate their perspective. Specifically, Ebadi & Saeedian 
(2016) have shown learners have different difficulties concerning reading comprehension. 
Furthermore, they required different amounts of mediation depending upon their encountered 
challenges. In conclusion, the evidence suggests that individuals need a wide variety of 
mediations to account for their areas of difficulties, for instance, learning new vocabulary or 
weak inferential abilities in Yang & Qian's (2017) study. 

 

Summary 
In conclusion, Computerized Dynamic Assessment applied to other areas of linguistics 

such as grammar, writing, and reading demonstrates that C-DA is useful because individuals 
often have different areas of difficulties. Additionally, it displays that when C-DA is applied to 
multiple-choice assessments, guessing becomes a concern, and an experiment with few 
participants may not produce generalizable results for a broader group. 

 
With these in mind, the CDA-V explores a Computerized Dynamic Assessment approach 

to provide a wider variety of mediation to address individuals’ different areas of difficulties. 
Additionally, the CDA-V recruits a statistically significant number of participants to ensure the 
results are generalizable to a broader group. 
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Computerized Dynamic Assessment of Other Vocabulary Categories 
 

Similarly, the scant research on Computerized Dynamic Assessment and depth of 
vocabulary knowledge led toward reviewing areas where Computerized Dynamic Assessment 
has been applied successfully to other areas of Vocabulary. These approaches focused on how 
Dynamic Assessment is used effectively to distinguish an individual’s actual knowledge and 
word learning.  

 
For instance, Camilleri & Botting (2013a) investigated children’s low scores on 

vocabulary tests. They investigated this because low scores are often misinterpreted as reflecting 
poor language skills. In pursuance, the researchers created a new Computerized Dynamic 
Assessment of receptive vocabulary, named the Dynamic Assessment of Word Learning 
(DAWL). The DAWL was used on fifteen young children between the ages of three to four, ten 
of whom had previously been referred to speech and language therapy. Children were assessed 
based on their ability to “describe [a] composite picture” using the target word and “find [a] 
second occurrence” or have a “discussion on [the] semantics of the target word” (p. 572). 

This study mixes the Interventionalist, and Interactionalist DA approaches. Each 
presenter was given a script. They were also given the liberty to tailor their speech to each child. 
Their results showed that analyzing vocabulary using dynamic assessment provided both 
quantitative and qualitative information to improve the accuracy of understanding the process 
underlying a child’s performance. In other words, Dynamic Assessments’ can become more 
individualized. 

 
From my perspective, this research aligns with the intentions of applying Dynamic 

Assessment to depth of vocabulary knowledge. The study emphasizes how Computerized 
Dynamic Assessment is a crucial factor concerning the CDA-V, predicting outcomes, and 
differentiating between learners with developmental challenges and low scores. In other words, 
C-DA can distinguish between two individuals who appear to score the same results on a Static 
Assessment but are quite different on a Dynamic Assessment. In Vygotsky's terms, each 
individual shows a different ZPD. 

 
Furthermore, Bahramlou & Esmaeili (2019) conducted a study that explored the effects 

of Group Dynamic Assessment (GDA). That is, Dynamic Assessment methodologies applied in 
a group setting. They examined the effects on word learning through lexical inferencing and 
compared them to vocabulary enhancement exercises. Forty-five intermediate EFL learners 
divided into three groups participated in this study: Group 1, Group 2, and Group 3. In the first 
phase, all groups read and answered questions for six texts for 6-days. In the second phase, 
Group 1 used GDA with lexical inferencing. Group 2 completed two vocabulary enhancement 
exercises for each word. Group 3 used GDA with lexical inferencing and completed a 
vocabulary enhancement exercise for every word. And Bahramlou and Esameili used the 
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Vocabulary Knowledge Scale (Paribakht & Wesche, 1993), a depth of vocabulary knowledge 
assessment, to measure the improvement of the learners. 

The results indicated that a combination of GDA and vocabulary enhancement exercises, 
Group 3, produced significant results compared to Group 1 and Group 2. GDA and the 
vocabulary enhancement exercises appeared to have equal effectiveness and did not significantly 
affect vocabulary enhancement. However, the individuals completed the vocabulary 
enhancement exercises in a shorter duration. Consequently, vocabulary enhancement exercises 
will likely be chosen over GDA when provided a choice. In other words, vocabulary 
enhancement exercises appear to be more efficient than GDA. 

From my perspective, this study highlights a common concern of many who wish to 
implement any form of Dynamic Assessment. This concern is that DA has a much longer 
duration than other assessments, such as Static Assessments. Consequently, Dynamic 
Assessment approaches are not widely adopted. Although I agree with their concerns up to a 
point, I cannot accept this overriding assumption that vocabulary enhancement exercises appear 
to be more effective than GDA. Because in this study, during the group mediation, the learners 
who knew the words were required to stay silent. Indeed, this potentially required all individuals 
to experience any mediations regardless of whether the mediations were for every student. In 
other words, the amount of mediation provided was based on the lowest common denominator of 
the group, which significantly inflates the duration it may take the class to complete the 
assessment on average. 

In comparison, in this study, learners will move at their own pace and be provided with as 
much mediation as required individually. Nevertheless, this study points out a potential danger of 
Dynamic Assessment, that when applied to vocabulary, it may unreasonably lengthen the 
duration of the assessment. I have taken this into account by mitigating the potential duration 
increase of Dynamic Assessment by considering the inclusion of computerization. Specifically, 
computerization helps Group Dynamic Assessment because computerization removes the need 
for sequential mediations. In other words, including computerization eliminates the need for one 
educator to address each individual and allows the computer to assist each individual 
simultaneously, reducing the total duration of the assessment. 
 

Along the same lines, Hayes (2012) investigated the effects of graduated prompting on 
individuals' vocabulary learning abilities. Specifically, they assessed twenty-eight low-income 
fourth-grade students. They created the Dynamic Assessment of Vocabulary in Context 
(DAVIC), which followed a Sandwich method approach, a pre-test, intervention, post-test. The 
DAVIC used a reading passage. The reading passage contained the target vocabulary that 
individuals were expected to learn throughout the assessment. Graduated prompts were 
employed when individuals did not know a target word to assist them. 

Their analysis showed no significant difference between their Pass group and non-pass 
group. Furthermore, their pre-test scores significantly correlated with their first and third 
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mediation. Additionally, there was a significant difference between the pre-test and post-test 
scores. Thus, they determined that Graduated Prompts seems to provide effective nuanced results 
of an individual's vocabulary learning abilities. 

In my view, the DAVIC closely resembles the CDA-V. The main difference is that the 
DAVIC intends to teach, and the CDA-V aims to assess. Specifically, the DAVIC uses 
vocabulary in context. Vocabulary in context is where vocabulary words are seen in a reading 
passage that reflects real-world uses of the word. Vocabulary in context is similar because it 
provides semantic and grammatical cues like the CDA-V. However, the CDA-V assesses these 
cues separately from their context. Furthermore, the DAVIC is an example of Dynamic 
Assessment applied to vocabulary within the bounds of teaching successfully. Therefore, it is 
reasonable to assume that DA can be applied to vocabulary concerning testing. 
 

Summary 
 

In conclusion, the biggest concern for Dynamic Assessment is its duration. However, the 
most valuable aspect of DA is the assessment of an individuals’ partial knowledge. Dynamic 
Assessment applied to other areas of vocabulary such as receptive vocabulary, word learning 
through lexical inferencing, and word learning in context clearly shows that Dynamic 
Assessment and vocabulary are compatible. In addition, it demonstrates that within vocabulary 
knowledge, there exists partial depth of vocabulary knowledge. In other words, to honestly 
assess how well an individual ‘knows a word’, I must tease out and measure their partial depth of 
vocabulary knowledge.  
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Chapter Four: Software Development 

 

Background 
The CDA-V is a dynamic website. Dynamic websites allow interactions between the individual 
and the website. Specifically, the individual can contribute to and consume the content on the 
web page. In other words, the CDA-V retrieves information from the database and displays 
customized information to each individual based on their responses. Furthermore, Dynamic 
websites accomplish this by interacting with the database through Post requests. Specifically, 
Post requests are a query sent from the individual’s computer to the database, and then the 
database responds with information. 

Additionally, when building a website, a common programming language to use is 
JavaScript. JavaScript is an object-oriented, dynamically typed, a scripting language (Peachpit 
Press, 2012 as cited (Connolly & Hoar, 2014)). One of the benefits of JavaScript is that it can 
also create the HTML and CSS necessary for the website to function.  

I developed the CDA-V from scratch. In other words, website development consisted of 
researching, designing, developing, testing, and deploying the CDA-V. Although the decision to 
make the CDA-V a website excludes individuals who do not have an internet connection and a 
computer, I would reply that websites also broaden the number of individuals who can access the 
assessment, allowing individuals from different countries to complete the CDA-V. 

Materials 
Due to my computational background, the versatility of JavaScript, and the fact that 

JavaScript is a well-documented language for programming websites, I decided to program the 
CDA-V with JavaScript primarily.  

HostPapa 

As assessments have evolved, so have their presentation. As a result, I decided to create 
the CDA-V online, thus adding accessibility, customizability, and difficulty to the development 
process of the CDA-V. To develop the website www.cda-vocabulary.ca, I enlisted the services of 
HostPapa.ca, a Canadian web hosting platform. A web hosting platform registers website domain 
names and provides space to save website data. I coded the CDA-V. I selected HostPapa because 
they are based in Canada to ensure the highest degree of confidentiality. In short, I selected 
HostPapa because of its location and its price. 
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Programming Languages. 

JavaScript. An open-source general-purpose programming language widely used for web 
development, displays, and manages data presented to the end-user, packages, delivers, and 
communicates any necessary information required by the user. I used a JavaScript wrapper, 
Typescript, to develop the CDA-V. See below. 

TypeScript. A Microsoft-built wrapper for the JavaScript programming language. 
Ultimately, TypeScript adds typed variables to JavaScript, which assists programmers in 
developing more readable code. TypeScript is a scripting language that allows for implementing 
complex features on a web page. Additionally, TypeScript was chosen because it is platform-
independent. Platform independence means anyone with access to a browser has access to all the 
features and functionality of the CDA-V. In addition, TypeScript was used to develop every 
aspect of code for the CDA-V, whether it be the interaction between saving or retrieving data to 
or from the database. In short, the CDA-V is built on TypeScript.  

Libraries. 

ReactJS. A JavaScript/TypeScript framework that assists in making the User Interface 
interactive, meaning it will update quickly and be responsive to events from the user. A 
framework is a combination of commands and functions intended to make the programmer’s job 
easier. In other words, a framework supplies a foundation of pre-set methods and functions that 
developers can reference while they are developing. 

ReactJS manages and dictates the structure of the CDA-V. Specifically, ReactJS handles 
all of the events between the user and the CDA-V and responds with the correct action. 
Admittedly, a framework is not needed to build a website. However, it removes unnecessary 
time and energy spent on developing aspects that the framework can manage. In other words, a 
framework is intended to reduce development time. 

SurveyJS. A JavaScript/TypeScript library that helps organize questions. SurveyJS was 
chosen because it consistently displays the same design for different web browsers. To put it 
another way, One problem of developing a website without a framework is the possibility of 
different browsers rendering the website differently. SurveyJS addresses this potential problem 
by ensuring that it will present the same design for all web browsers.  

Also, SurveyJS provides an easy mechanism to convert the questions into the desired 
format. This conversion is essential because during the development phase, there may be many 
corrections required, and manually developing the CDA-V may put unnecessary strain on the 
development process for changes that are not impactful to the results of the CDA-V. In other 
words, without SurveyJS, many minor modifications to the CDA-V may have been required, 
which would have become tedious and slow down development. In short, I believe SurveyJS is 
useful because it provides already proven and built functions or libraries that can be leveraged to 
speed up the CDA-Vs development. In sum, SurveyJS assisted with presenting and collecting the 
surveys, the typing data, the depth of vocabulary knowledge assessment, and the mediational 
prompts. 
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Recharts. A JavaScript/TypeScript library that produces the charts. Additionally, in the 
same manner as SurveyJS, Recharts was selected to reduce tediousness in the development 
phase. The charts Recharts produced were used to show the individual their results on the CDA-
V after they completed the assessment. 
 

MySQL Database 
Due to the shared hosting plan with HostPapa, a MySQL database was provided to me. 

MySQL Database is a popular content management system used by other organizations. It is a 
password-protected database and collects and saves all participant information regarding the 
experiment. I coded in PHP, an open-source general-purpose programming language widely used 
for web development. I interacted with the MySQL Database to perform commands such as 
creating, updating, and retrieving files based on the individual's requests. I chose HostPapa, and, 
subsequently, MySQL because they are secure so that I could ensure the anonymity of the 
individuals’ data. 

 

The CDA-V Website 
Websites require a domain name, hosting platform, and a database. In the same way, a 

house has an address and a backyard, a domain name represents a houses’ address, the hosting 
platform represents the house, and the database resembles the houses’ backyard. The CDA-V’s 
domain name is www.cda-vocabulary.ca, the hosting platform, HostPapa, hosts the CDA-V, and 
the CDA-V uses a SQL database. 

I decided to divide the website development process of the CDA-V into six stages. These stages 
were: Research and Analysis, Designing, Development, Testing and Quality Assurance, 
Deployment and Maintenance. Following, these stages will be discussed in greater detail. 

Research and Analysis: My research identified that it seems there are not any other 
vocabulary assessments identical to the CDA-V. Furthermore, I investigated an efficient method 
to produce the CDA-V. This investigation determined that the JavaScript framework ReactJS 
and the JavaScript library SurveyJS were suitable for developing the CDA-V. Specifically, 
ReactJS controlled the CDA-V’s user interface, and SurveyJS managed the assessment questions 
and mediations. To be sure, I acknowledge that frameworks and libraries may restrict the CDA-
V to the capabilities of the framework or library. However, I chose ReactJS and SurveyJS 
because I believed they would be powerful additions to the CDA-V. Specifically, I believe they 
will add flexibility stability and reduce the duration of the development of the CDA-V. 

Design: I specified the design of the CDA-V with a mind map. Following is the order 
that each element may be seen.  
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words

Present 
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Typing Depth
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Figure 5 CDA-V Mind Map. The Mind Map walks through the possible path for a question. First individuals complete a 
typing task. Following they answer a depth of Vocabulary question, if correct they proceed to the next question if incorrect, 
they are re-asked the question with gradual mediational prompts until the question is answered correctly or complete five 
levels of mediation. Afterward they proceed to the next question. 
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Figure 5 is a mind map of the CDA-V. Individuals are first asked to type the word. After 
typing the word, individuals are presented with a question to assess their depth of vocabulary 
knowledge for that word. If answered correctly, they are redirected and asked to type the 
following word in the sequence. If answered incorrectly, mediational prompts are presented to 
the individuals until they correctly respond to the question or complete five levels of mediation.  

Additionally, I designed the Database. The Database schema consisted of six tables. These tables 
were: 

 Table Cdav_indepth_results: holds specific data about what individuals selected per 
mediation. 

 Table Cdav_results: holds general information about the responses the individual selected 
per mediation. 

 Table Demo_questionnaire: holds the information gathered from the questionnaire at the 
beginning of the assessment. 

 Table Survey_results: holds the information gathered at the end of the assessment. 

 Table Typing_results: holds the typing results. 

 Table Voluntary_exit: holds whether an individual chose to voluntary exit the assessment 

Development: I coded the CDA-V using JavaScript. Moreover, I used the framework 
ReactJS and the library SurveyJS to reduce the development duration. Additionally, I protected 
the CDA-V from SQL injections. That is, I filtered commands that access the database to protect 
the integrity of the database. 

Testing: In addition, I developed tests for the code. This phase ensured that all aspects of 
the designs were working as expected. Specifically, I confirmed the results were saved correctly, 
and I ran a couple of test participants.  

Deploy: Finally, I deployed the CDA-V and I am continually maintaining it. I deployed 
the code to HostPapa, and maintenance is an ongoing process. 

In conclusion, to the best of my knowledge, a computerized dynamic assessment of depth of 
vocabulary knowledge has not been attempted before. I built this website from scratch with the 
assistance of libraries. In short, I both designed and developed the first CDA-V. Website 
development can be complicated. However, when done correctly, I believe a website can be 
developed and maintained for a long time. 
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Chapter Five: Methodology 

 

Participants 

I recruited 34 native speakers of English (13 Female, 21 Male) from Amazon Mechanical 
Turk (MTurk). MTurk is an online platform designed to recruit individuals for experiments. 
Participants’ ages ranged from 18-60+. The compensation corresponded with the average 
compensation for this platform—precisely, $6.50 per hour. A full breakdown of the individuals 
is listed in Table 2. 

Table 2 Participant Data. Gender is the self-identified gender of the participant. Education is the self-identified highest 
education level. Total is the total number of participants in that group. 

Gender Highest Education Total 
Female Master's Degree 3 
Female Bachelor's Degree 6 
Female High School 3 
Female Prefer not to say 1 
Male Ph.D. or higher 2 
Male Master's Degree 3 
Male Bachelor's Degree 10 
Male High School 6 
Male Prefer not to say 0 

 

Table 2 shows the individual's gender, self-identified education level, and the total 
number of individuals per group. The table also shows that most individuals self-identified as 
having a bachelor’s degree or higher. This fact is significant because the CDA-Vs stimulus is 
academic vocabulary. Therefore, most individuals should be familiar with the target words. 

Confidentiality 
I kept participants’ information on a password-protected server. Individuals agreed and 

were assured that their information was to be kept confidential. In addition, I provided 
individuals the opportunity to have their data results not analyzed. Fortunately, no individuals 
opted to remove their data. Additionally, I decided to keep individuals’ data confidential to 
ensure their data is only used for research purposes. 

Materials  
 

The materials used in the CDA-V are the Stimuli, the mediation question, and the questionnaire 
and survey. Following, I will explain them in greater detail: 
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Stimuli: Word Associates Test 
The Word Associates Test was created by Read (1998). The stimulus was gathered from 

the University Word List (Nation, 1990). The test was intended for second-language speakers of 
English in academic contexts. The 40 target words are all adjectives. Each target word has four 
adjectives that are potential associates or collocations of the target word. In all, there are 360 
items in the stimuli set. The CDA-V presented the stimuli using the SurveyJS library. 
Additionally, I received explicit permission from Dr. John Read to reuse the WATs stimuli for 
research purposes. 

 

Mediation Questions 
I modeled the mediation questions after Randall's (2020) mediations. Furthermore, every 

mediation sequentially increases in explicitness. Additionally, I used Lantolf & Poehner's (2004) 
mixed approach to Dynamic Assessment. In other words, I used an Interventionist approach by 
arranging the prompts from implicit to explicit and an Interactionist approach using prompts 
tailored to the error the individuals made.  

 
The mediations aimed to capture an individual's partial knowledge. Most prompts were 

pre-determined, and some prompts provided standardized tailored responses to a specific 
incorrect answer. In other words, their structure was a combination of pre-determined and 
customized prompts.  

 
The five levels of mediations that I used were: 

 
1. Check your answer 
The first level of mediation was the most implicit. It did not provide any additional 

information to the individual. 
 
2. Hinted at the type of Error 

The second level of mediation was standardized and customized to the responses of the 
individual. Specifically, the CDA-V is divided into two types of responses, Associations, and 
Collocations. Associations are on the top, and Collocations are on the bottom. When individuals 
answered a question incorrectly, they either incorrectly chose an association or collocation. 
Hence, the prompt hinted at the location of the individual's error, at the top or the bottom. In 
other words, individuals received a hint that they incorrectly answered on the top, associations, 
or the bottom, collocations, or both, associations and collocations. In sum, this prompt aimed to 
make individuals aware of the location of their error. 

3. Provided the definitions for responses submitted 
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The third level of mediation was standardized and customized to the responses of the 
individual. Specifically, the CDA-V provides four correct answers per question. The prompt 
presented individuals with the definitions of the words they selected. In sum, this prompt aimed 
to assist individuals with choosing the correct associations of the target word. I designed the 
question the third level of mediation to elicit some partial knowledge of the target word, and as a 
result, they would accurately select the correct words subsequently. 

4. Presented words in a sentence:  

The fourth level of mediation was standardized and customized to the responses of the 
individual. Specifically, the CDA-V provides four correct answers per question. The prompt 
presented individuals with example sentences of the words they selected. In sum, this prompt 
aimed to assist individuals with choosing the correct collocations of the target word. I designed 
the fourth level of mediation with the intent that the example sentences would elicit some partial 
knowledge of the target word, and as a result, they would accurately select the correct words 
subsequently. 

5. Provide the answer 
The fifth level of mediation was the most explicit. It provided the correct answers to the 

individual. 
 
To summarize, each mediation aimed to elicit the individual's partial knowledge of the target 
word.  
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Demographic Questionnaire 
Linguistic differences are not always apparent among individuals. And it is best to 

capture them before an assessment. Thus, I adapted a linguistic demographic questionnaire from 
Dr. Victor Kuperman's “Language production and comprehension across the life span” consent 
form to categorize those who participated in this study. I asked for information that allowed the 
analysis of different individuals' results controlling for background. Hence, I asked for 
individuals' gender, age, education level, language fluency, reading and writing fluency, 
disability status, and country of origin. 

 

Completion Survey 
Attitude is best captured immediately after an assessment. Thus, I developed a 

Completion Survey to gather qualitative information regarding the individual’s opinions of the 
mediation and prompts presented during the survey.  

Specifically, I asked the individuals if they enjoyed the experiment and provided a space 
for potential comments. As a result, I analyzed how helpful the individuals found the assessment. 

Check 
your 

answer

Provide 
hint of the 

type of 
error

Provide 
definitions 

for 
incorrect 

words

Present 
words in a 
sentence

Provide 
the 

answer 

Figure 6 CDA-V Mediations. The Mind Map walks through the possible path for a question. First individuals 
complete a typing task. Following they answer a depth of vocabulary question, if correct they proceed to the 
next question if incorrect, they are re-asked the question with gradual mediational prompts until the question is 
answered correctly or complete five levels of mediation. Afterward they proceed to the next question. 
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Ultimately, a post-assessment survey provided insight into the first experimental question of 
whether I can successfully develop the CDA-V.  

Native English Speakers 
Vocabulary assessments do not only measure vocabulary, but they also implicitly compare 
individuals to supposed native speakers' vocabulary knowledge. Hence, assessing native 
speakers seems to certify the usefulness of the assessment. In other words, by collecting native-
speaker norms, I am validating the data on native speakers first, which is beneficial when the 
assessment may eventually be used for non-native speakers. Specifically, non-native includes 
both English as a Second Language and English as an Additional Language. 

Before using the CDA-V on native speakers, I considered whether native or non-native 
speakers were more likely to produce a ceiling effect. Ceiling effects are when there are no 
disparities between individuals, and therefore it becomes difficult to determine the effectiveness 
of the assessment. In other words, I explored whether a ceiling effect was likely because a ceiling 
effect would render the mediation useless. 

 
I determined that native and non-native speakers could produce a ceiling effect for varied 

reasons. The native group could produce a ceiling effect because they are more accurate and 
familiar with many aspects of the language. In other words, their implicit knowledge is more 
precise than non-native speakers. However, on the other hand, non-native speakers often learn 
the language formally. In short, they usually have more explicit knowledge of the language than 
native speakers. 

Also, Scheuer (2008) examined the potential to enforce a new English dialect. In short, 
whether there could be a standard English dialect amongst all English speakers. He noted that 
native speakers are not the majority among English speakers. However, native speakers appear to 
be the pinnacle in pronunciation. Specifically, he emphasizes the importance of native speakers 
because they are often considered the standard for non-native speakers. Although non-native 
speakers often have more explicit knowledge, their knowledge is easier to study than the more 
implicit knowledge of native speakers. Nevertheless, both native and non-native speakers view 
native speakers as the norm. For instance, when a non-native speaker hears a non-native speaker 
speak, they are irritated to the extent that the individual does not sound native (Scheuer S., 2008). 

Considering these perspectives, I first chose to assess native speakers to ensure the usefulness of 
an assessment and validate the data. In other words, native speakers provide a baseline that both 
native and non-native speakers aspire to emulate. Therefore, validating the CDA-V on native 
speakers provides an acceptable and preferred baseline for both native and non-native speakers. 
Afterward, I may consider investigating non-native speakers.  
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Procedure 

To the best of my knowledge, there are no other CDA-Vs in existence. Thus the CDA-V is 
exploratory research and collects original data. I recorded individuals' responses to the 
questionnaire and survey and assessed their depth and partial depth of vocabulary knowledge. In 
short, I created the CDA-V to assess how well an individual ‘knows a word’.  
 

The study consisted of a demographic questionnaire that details the individuals' language 
history, such as if they are native English speakers and their age when they first learned English. 
The CDA-V consisted of 40 questions to assess an individual's vocabulary knowledge. 

Each question consisted of a typing task, depth of vocabulary knowledge question, and 
potentially mediation. The typing section aimed to identify how familiar the individuals were 
with the word. The depth of vocabulary knowledge question sought to understand an individual’s 
depth of knowledge concerning the word. Finally, the mediation questions aimed to complete 
two objectives. First, to tease out the partial knowledge that the individual had concerning the 
word, and second to measure the individual’s cognitive abilities. In other words, mediation 
measured how much partial knowledge an individual has concerning a word and how much 
knowledge individuals could figure out when presented with a problem. Furthermore, I recorded 
individuals’ typing speed and typing correctness. And I recorded the question's duration, their 
depth of vocabulary knowledge, the potential errors made, and the number of mediations used to 
respond to the question correctly.  

Participation in the CDA-V was anonymous and voluntary, I gave the assessment URL to 
each individual, and they entered their unique ID. I collected IDs to ensure they were adequately 
compensated and could voluntarily remove their data from being analyzed. 

 
The CDA-V aimed to assess individuals’ depth of vocabulary knowledge and partial 

depth of vocabulary knowledge. I believe the CDA-V should be available for all to use and 
determine their level of vocabulary depth. In the experiment, recruitment was tailored to a 
crowdsourcing platform called MTurk. However, the CDA-V is accessible to everyone with an 
internet connection, keyboard and mouse, and computer. The CDA-V is accessible globally 
utilizing a secure, shared hosting server, HostPapa. Thus access to the website will continue past 
the end of the experiment date. 

Typing 
Vocabulary knowledge cannot be felt, but communication between individuals proves its 

existence. In short, vocabulary knowledge is not tangible, but it is in the mind. Therefore, 
assessing vocabulary knowledge can be challenging. Nevertheless, one way to assess vocabulary 
knowledge is with a typing task. Typing is entering data into a computer, typically using a 
keyboard. 
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Typing tasks are generally used to analyze an individual's typing speed by capturing how 
quickly individuals type words and letters (Libben et al., 2021). I believe that by collecting 
typing information, I am validating the data across an individual’s typing capabilities, and the 
typing data can supplement their vocabulary assessment. In other words, I believe that typing 
data relates the CDA-V to other vocabulary assessments. And the typing data may present a 
window into someone’s vocabulary knowledge. For example, Libben et al. (2021) assert that 
compound words were typed slower around a morpheme boundary, such as the “f” in the word 
“waterfall”. In other words, typing reveals how individuals represent vocabulary in their minds 
by exposing how they choose to decompose the word as they type it (Gagné & Spalding, 2016). 

 

Furthermore, typing can prime an individual. For instance, Libben et al. (2021) assert that the 
previous words impacted the words that were seen later when typing a sentence. In other words, 
knowledge of one word may directly impact the understanding of the words seen afterward. 
Along the same lines, the typing experiment in the CDA-V primes the individual for the depth of 
vocabulary knowledge questions. Specifically, the typing task may impact how quickly 
individuals can identify the correct associations and collocations. For example, Figure 7 shows 
that by typing the word ‘independent’, individuals are primed to think of other words similar or 
closely related to the word ‘independent’ such as ’equal’, ‘child’, or ‘separate’. 

 

Figure 7 Typing Task Example. For the target word “independent”, type the word “independent” as quickly and accurately as 
possible in the box below. 

Figure 7 displays a word and a text box for individuals to type the word. Their typing correctness 
and speed are measured. The individual is expected to type the word correctly and as quickly as 
possible. 
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To sum up, the typing experiment presents an opportunity to explore individuals' 
vocabulary knowledge by measuring their typing speed both in-between letters and the whole 
word and primes individuals for the CDA-Vs questions. Moreover, an individual’s typing 
correctness and speed can reflect how individuals view or think about a vocabulary word. 

 

Trials.  

The experiment consisted of a consent form, demographic questionnaire, the CDA-V, and 
a Completion Survey. The consent form requires participants to select the ‘I agree’ button to 
continue. Otherwise, they will be unable to participate in the experiment. 

A button press indicated consent. Upon consenting to start the experiment, participants 
were given a linguistic demographic questionnaire asking their gender, native language(s), and 
reading and writing capabilities. 

A practice question was provided to ensure that the individuals understood how they 
were expected to answer each question. Instructions stated that there are two sections. The words 
on the top may explain the meaning of the target word. The words on the bottom may come after 
the target word in a sentence. Individuals selected four words that are related to the target word. 
If an incorrect response is chosen, the individual was presented with a mediational prompt to 
assist them in answering the question. These mediational prompts range from implicit to explicit 
and are presented right above the questions. After the experiment, participants may complete a 
survey detailing their experience with the assessment tool. 

The data was saved in a database and analyzed. This analysis includes the responses to 
the questionnaire, the survey, the reaction time of each item selected, and the quality of 
mediation required to answer each question. The responses were downloaded through the 
www.cda-vocabulary.ca website into a zip file and then I analyzed the data. Additionally, the 
individual can view their individual results in graphs presented after they complete the survey. 

Experiment Structure 

 The experiment attempted to determine an individual's depth of vocabulary knowledge. A 
target word was presented at the top of the screen. In the middle of the screen, divided by a line, 
were four associations and four collocations of the target word. The horizontal division ensured 
individuals understood that the associations and collocations had different relationships with the 
given target word at the top of the screen. 
Each question consisted of a target word and eight potential options with four correct answers. 
Individuals were instructed to use their mouse to click their results, though this cannot be 
confirmed. In addition, I incrementally saved individuals' data to the database. Specifically, I 
saved the timing of when individuals entered and left the page. Additionally, I did not provide 
the opportunity to correct previously submitted answers. 
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If the individual answered the question correctly, the next question was displayed. If 
answered incorrectly, computerized prompts were presented. These prompts continue until all 
the questions have been completed. If all prompts were exhausted, I provided the correct answer. 

After the assessment, participants may complete a survey and express their opinion of the 
assessment. Following the completion survey, participants are led to a page to view their results. 

To summarize, the experiment consisted of a consent form, demographic questionnaire, 
the CDA-V, and a survey. The CDA-V consisted of a typing section and a depth of vocabulary 
knowledge assessment with mediation. Mediation in the form of prompts was triggered when the 
participant answered incorrectly. If the participant answers the question correctly, the next 
question is displayed. If the participant exhausts all the prompts, the correct answer is provided, 
and the next question is displayed. This process continues until all the questions have been 
completed. 
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Chapter Six: Results 

Data Analysis  

Cost 
The CDA-V is hosted on the hosting platform HostPapa. And, I developed the CDA-V 

with the programming language TypeScript. As a result, creating the CDA-V required minimal 
fees. Moreover, these fees were compensated by the Words in the World grant. Ultimately, the 
costs associated with HostPapa totaled approximately CAD 120. And the fees associated with 
MTurk were CAD 6.50 per participant. I had 85 participants in total. In total, I spent CAD 672.5. 
MTurk is an online crowd surfing platform known to provide fast and quick results (Buhrmester 
et al., 2011). The wage for this experiment accurately reflects the typical MTurk workers' 
compensation rate. 

Scoring 
 
The WAT has three types of scoring, All or Nothing, One Point, and Correct-wrong. All 

or Nothing is where individuals gain one point if all responses are correct and zero points if any 
answers are incorrect. In short, individuals at most receive one point for each question. One-
Point is where individuals receive one point for each correct response. Incorrect responses are 
not recorded. In short, individuals at most receive four points per question. And Correct-wrong is 
where individuals gain one point for each correct response and lose one point for each incorrect 
response. 

 
Although All-or-Nothing and Correct-Wrong were created to counteract guessing on the 

WAT assessment (Schmitt et al., 2011), I acknowledge that many WATs are scored with One-
Point (Schmitt et al., 2011). Nevertheless, I believe One-point that Correct-Wrong are useful 
concerning the CDA-V when specifically analyzing individuals’ knowledge between each 
mediation. In other words, when capturing their potential improvement throughout the 
assessment. Specifically, I use the One-Point method to assess this specific case. However, 
overall they are in conflict with mediational prompts because they incorrectly classify responses 
as partially incorrect rather than entirely incorrect. 

 
Thus, I believe that the All-or-Nothing approach better reflects the intentions of the 

CDA-V. In other words, the All-or-Nothing scoring method more closely aligns with Vygotsky’s 
view of mediation. Specifically, vocabulary mediations are only provided when the response is 
incorrect. In other words, it resembles how mediation would be given in the real world. 
Moreover, the All-or-Nothing scoring model has been used for Dynamic Assessment (Bain & 
Olswang, 1995) and a depth of vocabulary assessment (Zhang et al., 2017).  
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Cleaning Procedure 
I analyzed the data and I cleaned it. Cleaning was necessary because not all the collected 

data was acceptable to use in the analysis. In other words, although every participant completed 
approximately 40 vocabulary words in the CDA-V, not every submission met the criteria to be 
included in the analysis. Thus, some individuals were analyzed with fewer than 40 words. To 
sum, I cleaned the data to reflect individuals’ unassisted and partial knowledge accurately. 

 
The cleaning procedure consisted of removing words and individuals from the data. 

Initially, there were 85 individuals.  
 

 

Table 3 Cleaning Words. Removal Type is item that was removed. Quantity is the number of Removal Type cleaned from the 
data. Reason is the explanation why these items were removed 

Removal Type 
 

Quantity Reason 

Words 8 Incorrect mediation structure 
Words 153 Mediated past fifth mediation 
Words 155 Duration length past the acceptable limit 
Words 1 Duration length outlier  
Words 7 Typing Speed outlier 

 

I removed eight distinct words because they had an incorrect mediation structure. In 
short, their mediations were recorded incorrectly. 

I removed one hundred fifty-three distinct words where individuals incorrectly answered 
the fifth mediation. To put it another way, the CDA-V provides five levels of mediation. 
Although the last mediation presents the correct answer, some individuals responded incorrectly 
at the fifth level of mediation. In other words, when individuals answered the fifth mediation 
incorrectly, I believe it indicated that the individuals likely did not accurately respond to any of 
the previous degrees of mediations. 

I removed one hundred fifty-five distinct words because at least one of their mediational 
durations was outside the accepted durational bounds. I defined the acceptable bounds by the 
data. In short, the accepted durational bounds were 2.5 times the standard deviation of the 
average duration for that given level of mediation. In other words, I captured the standard 
deviation of all of the words for the first level of mediation, and I calculated the average duration 
of all of the words for the first level of mediation. I set bounds at 2.5 times the standard deviation 
plus the average. This durational bound limited and ensured the time data was consistent with 
most individuals. Additionally, I removed one word because its duration was an outlier 
compared to all the other durations. 

Finally, I removed seven words because their average typing speed exceeded 6000 
milliseconds. 
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Table 4 Cleaning Participants. Removal Type is item that was removed. Quantity is the number of Removal Type cleaned from 
the data. Reason is the explanation why these items were removed 

Removal Type 
 

Quantity Reason 

Participant 27 Multiple assessment entries 
Participant 11 Fewer than 30 words 
Participant 2 Duration length past the reasonable limit 
Participant 3 Fewer than five words typed correctly 
Participant 4 Repeated responses regardless of mediation 
Participant 4 Incorrect typing and mediation structure 

 
I removed twenty-seven individuals due to having multiple entries in the CDA-V. 
I removed eleven individuals because they had fewer than 30 words. In other words, they 

did not have enough words to analyze. 
I removed three individuals because they had fewer than five correctly typed words. In 

short, when individuals mistyped most of the words, it suggests that they were not attentive to 
the experiment. 

I removed four individuals from the analysis where at least ten words had multiple 
responses repeated. In other words, the CDA-V has five levels of mediation. Consequently, each 
submission can be repeated at most five times. Therefore, I removed individuals where they had 
at least ten questions, with four or more repeated submissions. I removed these individuals 
because the multiple repeated responses suggest that the individual likely did not accurately 
respond to any of the questions. 

I removed four individuals where the total words typed and the total words mediated 
were not equal. In short, their typing or their mediations were recorded incorrectly. 

 
After cleaning the data, I finished with 34 individuals and, on average, 37 words per 

individual. Although some individuals had fewer than 40 target words, removing the words that 
did not meet the specifications ensured that every word included after the cleaning procedure 
was an accurate result of the individual’s knowledge. 
 

Summary 
 This cleaning procedure concerns anyone who may be interested in reproducing the 
results for the CDA-V. For example, if curious teachers or future researchers wish to produce 
these results. When they create a website with a typing component, depth of vocabulary 
knowledge assessment with mediational prompts, they should produce similar results to the ones 
found in this study.  
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Analysis 
 
To explore depth of vocabulary knowledge of native speakers of English, the analyses aid 

with understanding the potential practical uses of the CDA-V as an assessment tool and how 
other factors may influence an individual’s depth of vocabulary knowledge.  

Specifically, the analyses investigate the impact of mediation on the assessment's 
duration, the effect of mediation on the individuals' scores, the errors through the assessment, 
and the relationship between individuals’ typing speed, correctness, and depth of vocabulary 
knowledge. All analyses were completed using R (Core R Team, 2019) 

and R Studio (RStudio, 2020). 
 

First Analysis: Duration 
The first analysis examines the duration of the CDA-V. I examined the duration from the 

assessment and question-level and participant-level. 

 

Table 5 Duration per Participant in Minutes. Unassisted Duration is the number of minutes without including mediation. 
Mediated Duration is the number of minutes added to the duration due to the inclusion of mediation. Mean Unassisted Duration 
is the average Unassisted Duration per participant. Mean Mediated Duration is the average Mediated Duration per participant. 
Sd Unassisted Duration is the standard deviation of the Unassisted Duration per participant. Sd Mediated Duration is the 
standard deviation of the Mediated Duration per participant. 

Mean Unassisted 
Duration  

 

Mean Mediated 
Duration 

Sd Unassisted 
Duration 

Sd Mediated 
Duration 

9.8 min 14.5 min 2.7 min 9.4 min 

 

In table 5, the results indicate that it took individuals 9.8 minutes on average to complete 
the CDA-V if mediation were not included. Additionally, the mediational prompts took 
individuals 14.5 minutes on average. In short, it took individuals 24 minutes on average to 
complete the CDA-V. These results show that the inclusion of five levels of mediation extended 
the CDA-V’s duration to approximately one and a half times longer than the assessment may 
have been without mediation. This duration increase suggests that, on average, the inclusion of 
mediation greatly impacted the overall duration of the assessment. 
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Table 6 Duration per Question in Minutes. Unassisted Duration is the number of minutes without including mediation. Mediated 
Duration is the number of minutes added to the duration due to the inclusion of mediation. All Questions includes all questions. 
Only Mediation includes only questions that provided mediational prompts. Mean Unassisted Duration is the average Unassisted 
Duration per question. Mean Mediated Duration is the average Mediated Duration per question. Sd Unassisted Duration is the 
standard deviation of the Unassisted Duration per question. Sd Mediated Duration is the standard deviation of the Mediated 
Duration per question. 

Group Mean 

Unassisted 

Duration per 
question 

 

Mean 

Mediated 

Duration per 
question 

Sd 

Unassisted 

Duration per 
question 

Sd 

Mediated 

Duration per 
question 

All Questions 15.7 sec 23.2 sec 12.9 sec 30.2 sec 

Mediation Only 16.6 sec 41.7 sec 14.3 sec 29 sec 

 

In Table 6, durations at the question-level are divided into two groups, All and Mediation Only. 
The results show that it took individuals on average 15 seconds and 23 seconds to complete the 
unassisted section and the mediated section of the CDA-V, respectively.  

This increase in duration suggests that when an individual completes every level of mediation, 
each mediation increases the total duration by an additional 30% of the unassisted duration. To 
put it bluntly, every mediational level adds 30% more duration to the CDA-V, and overall, the 
impact of mediation increases the duration of the CDA-V by 150%. 

Furthermore, the results showed that when only considering questions that required 
mediation, individuals’ duration were 16 seconds and 42 seconds for the unassisted section and 
the mediation section, respectively. These durations suggest that when individuals used 
mediation the duration increased an additional 262% per question. In other words, when only 
considering questions where individuals used mediation, they used 262% more time on average 
to complete all the necessary levels of mediation. 

The increased duration for Mediation Only seems to show that mediation greatly impacted the 
duration of the CDA-V, even though, this impact is limited to when mediations were given and 
not the whole assessment. Therefore, these durations also suggest that individuals did not require 
mediation for most of the assessment. Nevertheless, this increased duration concerning 
Mediation Only implies that the inclusion of mediation negatively increases the duration of the 
CDA-V. However, these extreme mediation durations appear to balance throughout the 



53 
 

 
 

assessment, precisely, from 41.8 to 23.3 seconds

 

 

Figure 8 Participant Duration in Minutes: Unassisted and Mediated. The x-axis is the Participant ID. The y-axis is the 
Participants Duration. Total Mediated Duration (Pink): Scaled number of minutes added to the participants overall duration due 
to the inclusion of mediation. Total Unassisted Duration (Blue): Scaled number of minutes of the assessment without including 
mediation. Arranged by left to right by Total Unassisted Duration. The black horizontal line is 1.5 times the longest Total 
Unassisted Duration (participant 11) and the average Total Mediated Duration. The green horizontal line is the average Total 
Unassisted Duration. The  

 

Figure 8 illustrates how mediation impacts an individual's duration. The results show that 
to minimize the impacts of mediation the CDA-V may implement a cut-off. This cut-off changes 
all participants’ experiences all levels of mediation and sets the maximum duration for the CDA-
V.  

The longest depth duration is approximately 16.7 minutes (participant eleven). Therefore, 
if the CDA-V exited after 16.7 minutes, the results would only include about 9/34 participants 
(26%). In other words, approximately 26% of participants completed both the entire CDA-V 
within the time it took the longest individual, participant eleven, to complete the CDA-V. 
Alternatively, when I use the horizontal line as a cut off which is 1.5 times the longest depth 
duration, the CDA-V exits after 25 minutes, and approximately 64% of individuals would have 
completed the CDA-V. Therefore, increasing the cut-off to 1.5 times the longest depth duration 
potentially allows 38% more individuals able to complete the CDA-V in a limited amount of 
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time. In other words, if the duration includes a cut-off point that is long enough to include most 
of the individuals, this cut-off point would be beneficial because it demonstrates a reasonable 
duration for the CDA-V that will allow most individuals to benefit from the mediations while not 
extending the duration of the CDA-V past a reasonable point.  

In conclusion, the duration analysis shows that mediation greatly impacts duration. 
However, the mediation seems truly impactful only when mediation is used. Therefore, if the 
duration is limited to maximize most individuals experiencing mediations, it seems that the 
CDA-V can provide the benefits of mediation while mitigating the lengthening effects that make 
dynamic assessments less desirable. 
 

Second Analysis: Scores 
 

Assessments are often used to place individuals in the most appropriate school or classroom. 
They are used for this purpose because they can distinguish individuals’ knowledge. In other 
words, good assessments do not give all individuals the same grading mark 

Similarly, the CDA-V aims to differentiate between individuals' Unassisted and Mediated scores. 
Therefore, I investigated if the CDA-V produces a ceiling effect or a floor effect. However, due 
to the mediational aspect of the CDA-V, a floor effect is unlikely to occur, so only a ceiling 
effect is discussed here. 

Table 7 Participant Scores Results. Unassisted score is the participants score without the assistance of mediation. Mean 
Unassisted score is the average Unassisted Score. Mediated Score is the increase in total score due to mediation. Mean Mediated 
Score is the average Mediated Score. Sd Unassisted Score is the standard deviation of the Unassisted Score. Sd Mediated Score 
is the standard deviation of the Mediated Score. 

Mean 

Unassisted Score 

Mean 

Mediated Score 

Sd 

Unassisted Score 

Sd 

Mediated Score 

43.1 14.1 27.9 8.02 

 

In Table 7, the results show that, on average, without the inclusion of mediation, individuals 
would have received 43/100 points on the CDA-V. With the inclusion of mediation, individuals’ 
scores improved by 14 points on average. In other words, the inclusion of mediation on average 
raised all individuals from 43.1/100 to 57.2/100. This increase in score suggests that mediation is 
helpful because it assesses individuals’ partial depth of vocabulary knowledge and provides 
results that better distinguish an individual from another.  

 
Furthermore, the CDA-V did not display a ceiling effect. The lack of a ceiling effect is made 
clear because none of the participants received 100% on the CDA-V. Additionally, Figure 10 
suggests that all participants had difficulties with the CDA-V and that although individuals may 
have similar unassisted scores, their mediational scores differ.  
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Below is a visual representation of the individuals’ scores, unassisted and mediated.  

 
Figure 9 Participant Score: Unassisted and Mediated. Unassisted score is the participants score without the assistance of 
mediation. High Achievers are individuals whose score is above the mean unassisted score. Low Achievers are individuals whose 
score is above the mean unassisted score. The x-axis is the Participant ID. The y-axis is the Participants Total Score. Score 
represents their percentage. Mediated Score (Pink): Increase in total score due to mediation. Unassisted Score (Blue): Score 
without the assistance of mediation. The black horizontal line represents the average Unassisted Score. The green horizontal line 
represents the average Mediated Score. 

 
In addition, I analyzed if the unassisted scores and the mediated scores were related. I conducted 
a Pearson correlation test. The results showed that the unassisted and mediated scores do not 
correlate. Specifically, a degree of “0.186”. These scores showed that the unassisted and 
mediated results are not related. Moreover, this suggests that the unassisted and mediated scores 
seem to measure two distinct areas of knowledge because they are not correlated. The unassisted 
score measures an individual’s depth of vocabulary knowledge, and the mediated score measures 
an individual’s partial depth of vocabulary knowledge.  
 

Furthermore, I investigated the significance of an individual's unassisted and mediated 
scores by conducting a linear model of an individual's unassisted and mediated scores. The 
results showed that these scores are not significantly different (P-Value: 0.292). These results 
seem to indicate that there is no consistent difference between an individual’s unassisted and 
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mediated scores. In short, individuals reacted differently to the mediational prompts, and their 
scores reflected that. 

 

(Estimate: 0.04986, Std. Error: 0.2918, p-value: 0.2918, Signif. codes: ‘’) 

LM: All Participants Unassisted by Mediated Scores 

 

Figure 10 Linear Mixed-Effects Regression Model for All Participants: Unassisted Score by Mediated Score. All Participants 
Unassisted Score is their score without the assistance of mediation. All Participants Mediated Score is the increase in score due 
to mediation. 

 

Figure 10 shows that there is no degree of significance for the overall individual scores 
and mediated scores. The lack of a significant difference may mean that an individual's 
unassisted scores cannot be used to predict mediated scores. However, there were significant 
differences when I applied a linear model to Low Achievers and High Achievers.  

I explored the difference between unassisted and mediational scores within Low 
achievers to understand whether the CDA-V differentiates between individuals with low scores. I 
conducted a linear model over the Low Achievers total unassisted score and the total mediation 
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score. Specifically, Low Achievers are when individuals received less than 40% correct 
unassisted responses on the CDA-V.  

LM: Low Achiever's Unassisted by Mediated Scores 

 

Figure 11 Linear Mixed-Effects Regression Model for Low Achievers: Unassisted Score by Mediated Score. Unassisted score is 
the participants score without the assistance of mediation. Low Achievers are individuals whose score is above the mean 
unassisted score. Low Achiever’s Unassisted Score is the Low Achiever’s score without the assistance of mediation. Low 
Achiever’s Mediated Score is the increase in score due to mediation.  

Figure 11 shows two degrees of significance for the subset of Low Achievers for their unassisted 
and mediated scores. Specifically, their mediational score increased by half a point for every 
increase in an individual's unassisted score. This increase seems to indicate that the mediation 
positively impacted low achievers. In sum, yes, there are differences between Low achievers 
unassisted and mediated. 

Along the same lines, the difference between unassisted and mediational scores for High 
achievers also provides information about whether the CDA-V differentiates between individuals 
with high scores. To figure out this, I investigated a linear model for High Achievers total 
unassisted score and total mediation score. Specifically, High Achievers are participants who 
received more than 40% correct unassisted responses on the CDA-V.  
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(Estimate: -0.3829, Std. Error: 0.1122, p-value: 0.003321, Signif. codes: ‘**’) 

LM: High Achiever's Unassisted by Mediated Scores 

 

Figure 12 Linear Mixed-Effects Regression Model for High Achievers: Unassisted Score by Mediated Score. Unassisted score is 
the participants score without the assistance of mediation. High Achiever are individuals whose score is above the mean 
unassisted score. High Achiever’s Unassisted Score is the participants score without the assistance of mediation. High 
Achiever’s Mediated Score is the increase in score due to mediation. 

Figure 12 shows two degrees of significance for the subset of High achievers for their unassisted 
and mediated scores. Specifically, for every increase in an individual’s score, their mediational 
score decreases by a third of a point. This result appears to indicate that High achievers required 
less mediation based on their depth of vocabulary knowledge. In short, yes, there are differences 
between high achievers' unassisted scores and mediated scores. 

In conclusion, the scores show that mediation positively impacts the individuals' scores. 
Additionally, the scores are significantly different when dividing the groups into high achievers 
and low achievers. Hence, the results showed that the individuals in the middle benefited most 
from the mediation. 
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Third Analysis: Errors 
 

The CDA-V has two types of errors. Association and Collocation. Association are semantic 
relationships with the target word, and collocations are grammatical relationships to the target 
word. Association errors are when an individual does not correctly choose an association and a 
collocation error is when an individual does not correctly choose a collocation. I explored how 
these two errors relate to each other throughout the CDA-V.  

Table 8 Average Association and Collocation Errors. Mean Association Error is the average number of association errors for all 
participants. Mean Collocation Error is the average number of collocation errors for all participants. Association Errors occurs 
when the participant does not correctly select a required association. Collocation Errors occur when the participant does not 
correctly select a required collocation. 

Mean Association Error Mean Collocation Error 

1.55 1.79 

 

Table 8 shows that individuals incurred more collocation errors throughout the CDA-V. I 
conducted a Generalized Linear Mixed-Effects Regression (GLMER) analysis to further 
investigate association or collocation errors.The results indicated a significant effect of 
incorrectly choosing a collocation compared to an association (p < 0.0001). In other words, 
collocations are significantly harder to identify successfully. This choice may be the case 
because of the relationship of associations and collocations with the target word. Associations 
are semantically related, and collocations are grammatically related to the target word. 
Therefore, the participants may be more aware of the semantic relationships than grammatical 
ones.  

To summarize, the analysis of the associations and collocations showed that participants chose 
significantly more incorrect collocations than associations.  

Fourth Analysis: Typing 
The CDA-V includes a typing task before the target word is presented to the participant. 

Specifically, I investigated the typing correctness and speed and its relation to depth.  

Libben et al. (2021) recommend cleaning and removing typing data where individuals do 
not correctly type the word or take too long to type the word. In contrast, the typing task used in 
the CDA-V calculates correctness by whether the word was eventually typed correctly. Along 
the same lines typing speed is calculated based on the average speed of all the letters typed. In 
other words, a word was typed correctly if the submitted word matches the target word and 
typing speed may include corrections such as backspaces and incorrect letters. 
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Table 9 Average Percentage Typed Correctly per Participant. Mean Typed Correctly calculates the percentage of words an 
individual types correctly on average. Sd Typed Correctly is the standard deviation of Mean Typed Correctly. 

Mean Typed Correctly 

 

Sd Typed Correctly 

91.75% 9.65% 

 

Table 9 shows that individuals typed ninety-one percent of the words provided. This percentage 
may be high because I cleaned the data to ensure all participants had at least five correctly typed 
words. Nevertheless, on average most individuals correctly typed the words, indicating that most 
individuals were attentive in the assessment process. 

Table 10 Average Typing Speed per Letter in Milliseconds. Mean Unassisted averages the typing speed where individuals 
answered the following CDA-V question correctly. Mean Mediated averages the typing speed where individuals answered the 
following CDA-V question incorrectly. In other words, required mediational prompts. Sd Unassisted is the standard deviation of 
Mean Unassisted. Sd Mediated is the standard deviation of Mean Mediated. 

Mean Unassisted Mean Mediated Sd Unassisted Sd Mediated 

273 ms 325 ms 157 ms 299 ms 

 
In addition, I investigated individuals’ typing speed. Table 10 shows the average typing speed 
per letter per individual. Mean Unassisted only includes the average typing speed for questions 
where individuals correctly answered the following CDA-V question. Mean Mediated consists of 
the average typing speed for questions where individuals required mediation for the following 
CDA-V question. In other words, I separated the questions into ones where individuals did not 
require mediation and ones where they needed mediation. Then, I averaged their typing speeds to 
create Mean Unassisted and Mean Mediated. 

These results show that when an individual types a word quickly, the word does not require any 
level of mediation. As a result, that seems to indicate that the more an individual ‘knows a word,’ 
the quicker the word is typed. 

Furthermore, I investigate if typing speed or typing correctness of a word significantly affected 
the questions’ overall duration. In other words, does typing act as a primer to depth of 
vocabulary knowledge. 
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LMER: Typing Speed and Correctness by Question Duration 

 

 

Figure 13 Linear Mixed-Effects Regression Model of Typing Speed and Typing Correctness by the Question Duration. Typing 
Speed is the average length time the participant used to type the target word. The average includes all potential key presses, ex. 
Backspaces. Typing is measured in milliseconds. Typing Correctness is whether the target word was typed correctly. Typing 
Correctly includes errors up until the final submission. Question Duration is the total length of time used to successfully answer 
the following depth of vocabulary question. Question Duration is measured in seconds. Chart 1 (Left): The x-axis is the 
participants typing speed for the target word. The y-axis is the Question Duration for the target word. Chart 2 (Right): The x-axis 
is if whether the target word was typed correctly or not. The y-axis is the Question Duration for the target word. 

 

Figure 13 showed no significant difference (p-value: 0.07) for the typing speed and question 
duration. Additionally, although Table 10 showed that individuals spent less time on the 
questions where they typed quicker, there is no significant difference. 

In contrast, individuals spent significantly more time on questions where they typed the word 
incorrectly (p-value: 0.00194) in comparison to when they typed the word correctly. This finding 
appears to show a statistical link between the typing task and performance on the CDA-V. 
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LMER: Mediation by Typing Speed 

 

Figure 14 Linear Mixed-Effects Regression Model of depth of Knowledge by Typing Speed. Typing Speed is the average length 
time the participant used to type the target word. The average includes all potential key presses, ex. Backspaces. Typing is 
measured in milliseconds. Chart 1 (Top-left): The x-axis is the mediation level individuals at which participants correctly 
answered the question for the target word. The y-axis is the participants typing speed for the target word. Chart 2 (Top-right): 
The x-axis is the length of the target word. The y-axis is the participants typing speed for the target word. Chart 3 (Bottom-left): 
The x-axis is the frequency of the target word. The y-axis is the participants typing speed for the target word. 

 

Figure 14 shows three LMERs based on the typing speed. Typing speed is measured 
based on how long, on average, it took an individual to press all the characters to type the word. 
In other words, the typing speed averages include potential backspaces and incorrect keys. The 
first LMER is the individual’s typing speed based on the mediation stage. In other words, when 
an individual requires more degrees of mediation to answer a question successfully, they type the 
word slower. The second LMER is based on the typing speed and the length of the word. Finally, 
the third LMER is the typing speed and words frequency. 

 
I analyzed the effects of depth on typing speed. As expected, the results show that the 

longer a word is and the less frequent a word is, the longer it takes for an individual to type the 
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word. With that being said, the depth of knowledge for a word also significantly affects the 
typing speed. These results are interesting because they suggest that although the word was typed 
first, the depth of knowledge for a word is as valuable a measurement as the length and 
frequency of the word. In other words, an individual's partial depth of vocabulary knowledge for 
a word can predict how fast an individual typed a word.  

 
In conclusion, the analysis for typing shows that individuals typed quickly overall and that their 
typing correctness determined if they correctly answered the CDA-V without any levels of 
mediation for that question. Additionally, an individuals depth of knowledge can predict their 
typing speed. 

Individual Performance 
 

 

Figure 15 Participant Duration and Score results. The x-axis is the Participant ID joined with a D to represent their Duration or 
with an S to represent their Score. The y-axis is the Participants Duration or Scores. Duration is measured minutes. Score 
represents their percentage. Mediated Duration (Pink): Scaled number of minutes added to the participants overall duration due 
to the inclusion of mediation. Unassisted Duration (Green): Scaled number of minutes of the assessment without including 
mediation. Mediated Score (Blue): Increase in total score due to mediation. Unassisted Score (Purple): Score without the 
assistance of mediation 

 

Figure 16 is a subset of Figure 15. I specifically selected participants 84, 85, 63, 65, 66, and 58. 
Additionally, the graph only shows an individual’s duration scaled and compared to each other. I 
selected these individuals because they were different in their achievement levels. After all, some 
individuals achieved an 80% overall on the CDA-V while others achieved below a 60. 
Nevertheless, the impact of the CDA-V was clear because these five different individuals all 
received different results that showed that the CDA-V was beneficial for them in different ways.  
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Figure 16 Subset of Participant Duration and Score results. A subset of the participants 84, 85, 63, 65, 66, and 58 Mediated 
duration (Pink) and Mediated scores (Blue) from Figure 16. The x-axis is the Participant ID joined with a D to represent their 
Duration or with an S to represent their Score. The y-axis is the Participants Duration or Scores. Duration is measured minutes. 
Score represents their percentage. Mediated Duration (Pink): Scaled number of minutes added to the participants overall 
duration due to the inclusion of mediation. Mediated Score (Blue): Increase in total score due to mediation. 

Figure 16 highlights that that fact that mediation will produce different results for different 
individuals. There are three groups, participants 84 and 85, 63 and 65, 66 and 58. First, 84 and 85 
showed that although individuals may require similar amounts of time for mediation, their results 
reflected how they had different degrees of partial knowledge. Second, participants 63 and 65 
reflect that the opposite can be true and that even when individuals spend more time on the 
mediation, they do not necessarily have a higher mediated score. Finally, participants 66 and 58 
reflect that mediation is helpful for all individuals. 

 

Learning experience 
As stated above, the participants were recruited from MTurk. Unfortunately, many 

participants did not complete the experiment as anticipated. Some reasons may be that I 
incorrectly assumed that every participant would provide their full undivided attention to every 
question regardless of the financial gain. I learned that all individuals might have different 
motivations when completing an assessment. 

Furthermore, for mediation #4, I could have improved the sentences of the definitions so that 
they used simpler words. Moreover, I could have increased the length of the sentences. This 
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increase would have improved the quality of the sentences and possibly made mediation #4 more 
valuable to individuals. 

 

Summary 
These results appear to present a healthy picture of the CDA-V. Specifically, I showed the results 
of the CDA-V’s duration, the CDA-V’s scores, and the lack of a ceiling effect. Furthermore, I 
divided the scores into high achievers and low achievers and showed that their mediational levels 
are significantly different compared to each other. Moreover, I showed the results of collocations 
compared to associations and how collocations are more difficult. Finally, I showed that typing 
correctness does predict depth, and depth can predict typing speed. 
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Chapter Seven: Summary, Discussion, and Recommendations  

Investigating which aspects are important to ‘know a word’ by exploring a depth of 
vocabulary assessment approached with Dynamic Assessment was the inspiration to develop the 
CDA-V. Chapter eight summarizes the study and discusses the findings with respect to the 
impact of mediations on a depth of vocabulary assessment, the frequency of association and 
collocation errors, and the impact of typing on a vocabulary assessment. 

Also, I explore potential implications of the CDA-V regarding depth of vocabulary 
assessments, Computerized Dynamic Assessments. And the CDA-V’s practical implications, 
future research, and learning experiences. 

 

Findings 
 

This thesis was designed to address a set of four research questions. These are repeated for 
convenience below: 

1. What impact did mediation have on the CDA-V’s duration? 

2. Does the CDA-V produce a ceiling effect? 

3. How many Association and Collocation errors are made throughout the CDA-V? 

4. Does typing correctness and speed significantly affect individuals' depth of vocabulary? 

One major accomplishment was the successful development of the CDA-V. Although I 
hypothesized this, the CDA-V’s actualization is instrumental because it shows that C-DA can be 
combined with depth of vocabulary knowledge. In other words, since the CDA has been 
combined with other areas of linguistics such as grammar and Dynamic Assessment has been 
combined with other areas of vocabulary such as receptive vocabulary. Now, the CDA-V is the 
first combination of the C-DA and depth. Additionally, I determined that mediations increased 
the overall duration of the assessment by 30% per mediation or 150% overall. Additionally, I 
showed that the CDA-V does not produce a ceiling effect and that both Low and High achievers 
have differences in their unassisted and mediated scores. 

Furthermore, I found that when mediations were used in a question, the duration of the question 
rose from 16.6 seconds to 41.7 seconds on average. Additionally, the unassisted and mediated 
scores did not correlate, suggesting that they measure different aspects of knowledge. 
Furthermore, collocations and typing correctness may significantly affect or reflect one's 
vocabulary knowledge. In short, the findings showed that collocations were harder to identify 
correctly compared to associations. Finally, incorrectly typing the word has a significant impact 
on correctly identifying the word, and that depth of knowledge may predict an individual’s 
typing speed. 
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To conclude, I hypothesized that mediation would not greatly impact the duration of the CDA-V. 
The CDA-V would not produce a ceiling effect. Collocations would be harder to identify 
correctly. And Typing correctness would accurately predict how well an individual “knows a 
word.” Overall, the CDA-V supported the expectation of becoming a new vocabulary assessment 
that explored how well individuals ‘know a word’. 

 

Discussion 
 

The CDA-V combines Computerized Dynamic Assessment and depth of vocabulary knowledge. 
Accordingly, I considered the results of the CDA-V’s duration and scores, the types of errors the 
CDA-V had, and the typing results. Specifically, I considered how Dynamic Assessment 
increased the CDA-V’s duration and provided more nuance to the CDA-V’s scores. 
Additionally, I considered the types of errors that the CDA-V had and how the typing task in the 
CDA-V intermingled with an individual's depth of knowledge. 

 

Duration and Scores 
The impact of mediation throughout the assessment was 1.57 minutes to 2.33 minutes. This 
impact suggests that mediation does not greatly impact the overall duration. On the other hand, 
when subsetting the questions to only include questions that used mediation, the durations were 
1.66 to 4.18 minutes. In contrast to the impact of mediation overall, these durations show that 
when questions required mediation, the mediational impact was significant to the duration. 

I am mindful of the fact that depth and Dynamic assessments are criticized for longer durations. 
Similarly, the CDA-V has a relatively longer duration. However, the CDA-V has the benefit of 
assessing partial knowledge. The results show that if the CDA-V’s duration was limited to the 
longest unassisted duration, the CDA-V would last at most 100 minutes. Approximately 26% of 
the individuals will have completed both unassisted and mediated sections. Whereas if the CDA-
V’s duration was limited to 150 minutes. Or 1.5 multiplied by 100 minutes, the longest 
unassisted duration. The number of individuals who the mediation will impact rises to 64%. This 
38% increase suggests that although the CDA-V has a longer duration, the duration can be 
reduced to get the most significant impact for the greatest number of individuals. 

Some may respond that an increased duration to 150 minutes may be too long for a practical 
assessment. I would reply that it is true that if educators use the CDA-V, they must reserve an 
extended amount of time compared to Static Assessments. However, capturing an individual’s 
unassisted and mediated scores improves the assessment and more accurately assesses how well 
an individual ‘knows a word.’ Moreover, the addition of mediation only requires a slight 150% 
increase in the duration to capture many individuals’ mediation. In short, I believe that the 
duration of the CDA-V is not a determining factor in the usefulness of the CDA-V. 
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Furthermore, I investigated if the CDA-V produced a ceiling effect. A ceiling effect occurs when 
most individuals’ results are perfect. In other words, if many individuals receive 100% on the 
assessment, their results do not capture the differences between them. In the CDA-V, a ceiling 
effect occurs when no mediations are applied. I investigated the ceiling effect by addressing the 
CDA-V’s scores and found that the scores distinguished individuals between individuals’ 
unassisted and partial knowledge. In short, regarding the CDA-V, there was not a ceiling effect. 
As a result, the lack of a ceiling effect suggests that the CDA-V adequately assesses whether an 
individual ‘knows a word.’  

Granted, individuals’ using mediations does not show that the mediations were meaningful. 
Admittedly, the mediational prompts were not as informative as I had hoped. Many questions 
required mediation to the fifth level. Thus, the mediation levels from the first to the fourth were 
unsuccessful in eliciting individual partial knowledge.  

Additionally, to address the concern of the meaningfulness of the mediation, I separated the 
individuals into two distinct groups: High achievers and Low achievers. The results showed that 
mediation impacted these groups differently. Regarding the High achiever group, the higher the 
achiever, the fewer mediation prompts they used. Regarding the Low achiever group, the higher 
the achiever, the more mediation prompts they used. In short, the mediation helped the average 
individual the most. Specifically, the bottom half of the High achievers and the top half of the 
Low achievers required the greatest quality of mediation. 

Moreover, the average individual received the greatest benefit from the mediations. In other 
words, the mediation was most meaningful to the average individual. 

 

 

Errors 
Common sense seems to dictate that between associations and collocations, collocations are 
more difficult to identify successfully. These thoughts align with the current understanding of 
associations and collocations. This understanding is called the syntagmatic-paradigmatic shift. 
The syntagmatic-paradigmatic shift refers to adults generally providing associations and children 
generally providing collocations when asked to give a response to a word (Nelson, 1977). For 
example, for the target word “hot,” adults may provide the term “cold,” and children may give 
the word “dog.” This choice aligns with the results from CDA-V because the participants were 
adults, and they had more difficulties with collocations which showed that they were more 
readily able to identify associations. In short, the results from CDA-V showed that collocations 
were significantly more difficult to identify successfully than associations. 

Typing 
Additionally, an individual’s typing correctness and speed also have a meaningful impact on the 
duration of the question. Specifically, typing a word quickly and correctly seems to influence the 
duration of the question.  
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Some may mention that the correctness of typing includes backspaces, and therefore that is not 
their true typing ability. I would retort that I agree with their perspective that both methods 
measure different abilities. However, I would disagree with the attitude that it does not represent 
their true typing ability. Like communication, typing is a form of expression of one's knowledge 
of a word. While in speech, individuals often correct themselves when they produce an incorrect 
utterance. I would believe this fact to be no different regarding typing. Correctness was 
determined if an individual eventually typed it correctly, including backspaces. This result shows 
that corrections for an individual’s typing do not disqualify the information gleaned from a 
typing task.  

 

I often think about how typing reflects an individual's depth of vocabulary knowledge. 
Specifically, I know that typing speed is typically impacted by word length and frequency. In 
short, the words that an individual can type quicker, the individual is assumed to have greater 
knowledge of that word. But what if an individuals depth of vocabulary knowledge reflected 
their typing speed. 

I assume that if a word has been seen more often, it is more readily available in an individual's 
mind and therefore can be typed faster. Moreover, longer words are typed slower as a result of 
their length. However, I established that individuals type words faster based on their subsequent 
depth of vocabulary knowledge for that word. 

This finding is unique because, in the CDA-V, an individual completes the typing task before 
assessing their depth of vocabulary knowledge. In other words, even though the mediation 
results were conducted after their typing, their depth of Knowledge reflected something about 
their typing speed. 

Additionally, this finding is useful because it shows the connection between typing and depth of 
vocabulary knowledge. This connection provides an even greater connection to typing and depth 
of vocabulary knowledge, specifically by showing that the CDA-V is as influential in correlating 
with an individuals’ typing frequency and word length. Moreover, this shows that the CDA-V 
measures similar aspects of knowledge as typing. In short, the CDA-V aligns with the typing 
data.  

Conclusion 
The CDA-V is a new vocabulary assessment tool that proves that depth can be approached with 
CDA. In other words, the CDA-V assesses an individual’s depth of vocabulary knowledge and 
partial depth of vocabulary knowledge. In sum, although it may sound like a small group, those 
who care about vocabulary assessments should be interested in the CDA-V. Specifically, those 
interested in assessing how well an individual ‘knows a word.’ 
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Implications of the CDA-V 
The CDA-V is the first, to the best of my knowledge, to combine computerization, Dynamic 
Assessment, and a depth of vocabulary assessment. Naturally, this has implications for depth of 
vocabulary assessments, Computerized Dynamic Assessments, and Applied Practical 
implications. These implications are further discussed below:  

Depth of Vocabulary Assessment and Computerized Dynamic Assessment 
Those interested in developing depth of vocabulary assessments and Computerized Dynamic 
Assessments should be invested in the implications of the CDA-V. I acknowledge the other 
linguistic categories approached with Computerized Dynamic Assessment such as grammar, 
listening, and reading when I claim that the CDA-V is the first depth assessment approached 
with Computerized Dynamic Assessment. In short, I assert that depth assessments are just as 
versatile as other linguistic categories. 

Additionally, the new vocabulary assessments must align with suggested future directions of 
vocabulary assessments, the CDA-V addresses some of these directions. Specifically, 
Yanagisawa & Webb (2019) argue a future direction of vocabulary assessments should examine 
how depth of vocabulary knowledge furthers pedagogical purposes. In other words, how does 
depth contribute to language teaching? So too, Ishii and Schmitt (2009) (as cited in Yanagisawa 
& Webb (2019)) do not deny that the future of depth should further language teaching. However, 
they also report the lack of practical advice regarding interpreting depth results for language 
teaching.  

In addition to pedagogical purposes, some future directions for vocabulary assessments also aim 
to modify the assessment tests to emphasize the individual more in the assessment. For instance, 
Read & Chapelle (2001) believe that future tests ought to provide an “incentive” (p. 23) to 
individuals to improve their vocabulary knowledge. To put it bluntly, replace the focus of current 
vocabulary assessments from the test to the individual. 

To address these suggestions, the CDA-V is approached with Dynamic Assessment. Of 
course, the CDA-V does not teach individuals new vocabulary items. However, the CDA-V uses 
mediations that encourage individuals to learn by providing multiple opportunities to guess the 
correct answer. Moreover, the CDA-V measures partial knowledge. In other words, the CDA-V 
includes results where individuals required mediation. Thus, the CDA-V provided an “incentive” 
(p. 23) for the individual to get a higher grade. In sum, Dynamic Assessment approaches align 
with researchers' wants of vocabulary assessments producing “positive consequence[s]” (p. 23), 
Dynamic Assessment approaches to supply an incentive for individuals. To solve this, the CDA-
V incorporates Dynamic Assessment principles. 

On the other hand, some negative implications of the CDA-V on depth assessments are 
that the CDA-V reaffirms the depth assessments have a long duration. It is agreed upon that 
depth and Dynamic Assessments have a longer duration individually. Hence it follows that their 
combination increases the total duration make them less appealing to be used in a practical 
environment. 
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Future Research 
 

The future of vocabulary assessments attempts to determine how well an individual ‘knows a 
word.’ The CDA-V is an offering at this goal or task. Although the CDA-V aims to assess 
‘knowing a word,’ there are some future directions that I was unable to investigate during this 
experiment. These directions are listed below: 

 

Mouse tracking 
A future direction of the CDA-V could include mouse-tracking data. The mouse tracking data 
would supplement the depth assessment in the same way as the typing task. The mouse tracking 
data would calculate how confident their mouse was in selecting a vocabulary item. The 
confidence would be measured based on the variability in an individual’s mouse movements in-
between a response selection. As an illustration, if the mouse travels from the bottom right to the 
top left side of the screen, I would measure how straight their line is between these two points. 
These results would show how confident an individual was in their selection, thus adding another 
aspect to assess whether an individual ‘knows a word.’ 

Pedagogy 
The CDA-V’s unique assessment of depth has the potential to present new information to 
teachers that wish to implement the dynamic version of a vocabulary test. Moreover, the CDA-
V’s results may be used to prepare a lesson plan to serve the needs of both the participants and 
an educator. In short, I believe the CDA-V’s results inform vocabulary teaching by highlighting 
which words are known and the degrees of partial knowledge everyone has. If so, although this 
assessment will take longer, another future direction is that the CDA-V can be substituted for 
current static assessments. 
 

Furthermore, I could run a control group without providing any mediation to determine how 
effective the mediation is. In short, the control group mediations would only show the individual 
that they got the answer incorrect. Therefore, experimenting with a control group would help 
parse out the mediations' usefulness and help differentiate between successful individuals 
because both groups would have received multiple opportunities to answer the question 
correctly. 

Finally, I hope that the CDA-V will be the start of having new vocabulary assessments be 
built with Dynamic Assessments methodologies to analyze an individual’s partial word 
knowledge. 
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Final Words 
This study explored a new way to assess vocabulary knowledge. The goal was to assess how 
well an individual ‘knows a word.’ I accomplished this task by developing a depth of vocabulary 
knowledge assessment approached with Dynamic Assessment (CDA-V). In short, the CDA-V 
assesses an individual’s unassisted and partial depth of vocabulary knowledge. I explored 
questions about the CDA-V’s duration, the scores, the differences between associations and 
collocations, and the relationship between typing and depth of vocabulary knowledge by 
administering the test to an online group of native speakers of English. 
 

The findings showed that a moderate increase of 1.5 times the duration of the slowest 
individual would include most of the participants’ mediation time scores. Additionally, the CDA-
V did not produce a ceiling effect, and the results from the CDA-V indicated a significant 
difference between Unassisted and Mediated Scores within both Low and High Achiever groups. 
Thus, mediation impacted individuals differently. Additionally, collocations were more difficult 
to identify than associations, and typing was a good predictor of depth of vocabulary knowledge.  
 

Investigating the combination of depth and Dynamic assessments may be a model for 
future vocabulary assessments. In other words, as vocabulary assessments become more specific 
and useful, new assessments are helpful to explore what will work and what will not. The CDA-
V may be the first depth assessment approached with Dynamic Assessment, therefore potentially 
ushering in a novel vocabulary assessment that more accurately assesses whether and to what 
degree an individual ‘knows a word.’ 

Some suggestions may include vocabulary assessments approached with Computerized 
Assisted Technology (CAT). In contrast to Dynamic Assessment, CAT aims to decrease the 
number of questions asked and to still return an accurate assessment of an individual’s 
knowledge.  

I also collected individuals' opinions on the CDA-V at the end of the experiment. Some 
suggestions were “This is very mentally stimulating. Keep it up” and “[S]ome I wasn't sure of, so 
learned a bit”. These comments indicated that the individuals found the CDA-V valuable. 
 
 In conclusion, this thesis developed the first CDA-V. This is the first invention of its 
kind, and it successfully shows that depth of vocabulary knowledge contains partial knowledge. 
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Appendix A 

 

Figure 17 Typing Task 
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Figure 18 Depth Question 

 

Figure 19 First Level of Mediation 
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Figure 20 Second Level of Mediation 
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Figure 21 Third Level of Mediation 
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Figure 22 Fourth Level of Mediation 
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Figure 23 Fifth Level of Mediation 

 

 

 
 
 
 
 
 
 


