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Abstract

In today’s environment of growing class sizes due to the prevalence of online and
e-learning systems, providing one-to-one instruction and feedback has become a
challenging task for teachers. Anyhow, the dialectical integration of instruction and
assessment into a seamless and dynamic activity can provide a continuous flow of
assessment information for teachers to boost and individualize learning. In this re-
gard, adaptive learning technology is one way to facilitate teacher-supported learn-
ing and personalize curriculum and learning experiences. This study aimed to inves-
tigate the potential of an adaptive Computerized Dynamic Assessment (C-DA) tool
applicable as a language diagnostician and assistant. The study tried to get insight
into 75 Iranian EFL learners’ listening development by focusing on the learning
potential exhibited through learners’ assessment and the degree of internalization
of mediation. To achieve these, a C-DA tutor including two dynamic listening com-
prehension tests, each comprising 20 items, arranged in the order of difficulty was
developed. The test takers unable to answer an item correctly were provided with
graduated hints for different comprehension- and production-type items and the
overall difficulty level of the test was adapted to the test takers’ proficiency level. In
order to have a full diagnosis of each individual’s listening development, the adap-
tive C-DA automatically generated five test scores on each learner’s performance:
actual (unmediated) score, mediated score, gain score, Learning Potential Score
(LPS), and transfer score. The results of paired-sample t-tests revealed a significant
development from the actual to the mediated scores. Furthermore, the LPSs indicat-
ed that the tutor was capable of revealing learners’ potential for learning. Moreover,
learners with high LPS gained a higher mean for transfer scores followed by trans-
fer scores of medium and low levels. The results of Mann-Whitney tests revealed a
significant difference in the degree of internalization of mediation of learners with
mid and low range of LPSs on the easy test and high and low range of LPSs on
the difficult test. The findings of this research can have important theoretical and
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practical implications for researchers and educationalists. The instructional value of
this adaptive C-DA tool lies in its unique opportunities for individualizing learning
and developing individual learning plans in accordance with learners’ needs.

Keywords Dynamic assessment - Computerized dynamic assessment - Adaptive
computerized dynamic assessment tutor - Learning potential - Internalization of
mediation

1 Introduction

Recently, Learning-Oriented Assessment (LOA) has emerged as an alternative
assessment procedure due to the gush of interest in diagnostic language assessment
and the necessity of identifying the learners’ sources of problems. The term learning-
oriented assessment has been widely used to “encapsulate the idea that all forms of
assessment should promote learning” (Green, 2016, p. 23). In LOA, the focus shifts
from goal-driven to learning-driven assessment which can be viewed as assessment
as learning (May et al., 2019). The recent diagnostic language assessment needs more
than diagnosis-making instruments and entails a diagnostician who can make a diag-
nosis, a user-friendly, purpose-built system that allows for diagnostic stages, and a
structure that includes diverse stakeholders’ views and provides feedback for subse-
quent treatment (Alderson et al., 2015; Harding et al., 2015).

Alderson et al.’s (2015) theory of diagnostic assessment theorizes the multifac-
eted nature of diagnosis in language assessment and typifies diagnostic testing pro-
cedure as a distinguishing feature to help plan individualized schemes of work for
each learner. Aligning with Alderson et al.’s (2015) theory of diagnosis, Dynamic
Assessment (DA) with its reliance on teacher-learner dialogue during the assessment,
allows diagnosing of specific sources of difficulty, giving insights into the process of
learning, providing purposeful information, and observing language development.
The Vygoteskian notions of the Zone of Proximal Development (ZPD) and Zone of
Actual Development (ZAD) are central to DA. ZPD is defined as the gap between
what a learner can perform independently and what he/she can do under cooperation
with a more knowledgeable person (Haerazo et al., 2019). ZAD, on the other hand,
reflects the learners’ independent and unassisted performance which can function as
a diagnosis of what is currently needed to move to ZPD (Bakhoda & Shabani, 2018).
Mediation is believed to play a central role in diagnosing the learners’ underlying
capabilities in terms of both unassisted (ZAD) and assisted (ZPD) performances.
Although it may seem uncertain how to be accomplished best, both educators and
psychometricians put emphasis on the necessity of bringing instruction and assess-
ment into a closer nexus. Consolidating assessment and instruction into a unified
activity seemed not difficult to Vygotsky due to the dialectic nature of his theory. To
Vygotsky, instruction and cognitive development create a dialectical unity in the sense
that instruction paves the way for development to go forth and development brings
up opportunities for future instruction (Pochner & Lantolf, 2005). In this way, a true
diagnosis discloses the areas of difficulties and presents a prognosis for overcoming
them. In other words, a complete assessment demands instruction which roots in
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Vygotsky’s argument that higher cognitive development finds its way through socio-
cultural activity in the form of mediation or appropriate assistance. In DA, a media-
tor/assessor provides intentional and reciprocal support to the learner when s/he faces
difficulties during the assessment procedure. Generally, DA studies have adopted
one of the two general approaches to promoting ZPD development (Ahmadi Safa &
Beheshti, 2018). Some of them have taken a psychometric orientation using a set of
standardized menus of hints and clues. This approach follows Vygotsky’s early writ-
ing on IQ testing. Lantolf and Pochner (2004) call it as interventionist approach to
DA which is informed by Vygotsky’s quantitative interpretation of the ZPD as a ‘dif-
ference score’. This approach is more formal and standardized and better lends itself
to quantification and statistical analysis. However, since the mediator standardizes
the mediation, it is similar for all learners (Fulcher, 2010). On the other hand, others
may take a dialectic approach which is more in tune with Vygotsky’s (1998) under-
standing of the diagnosis. This orientation which is called the interactionist approach
(Lantolf & Poehner, 2004) is informed by Vygotsky’s qualitative interpretation of the
ZPD and encompasses an open-ended qualitative collaboration between mediator
and learner (Pochner, 2008). Leading questions and prompts are not planned ahead
but they arise from the mediated dialogue. In fact, this collaboration justifies the use
of the word dynamic (Fulcher, 2010).

However, there are some frequently reported problems with DA including its
time-consuming nature in one-to-one interactions which can be alleviated through
the deployment of other forms of DA such as the Computerized Dynamic Assess-
ment (C-DA) format (Poehner et al., 2015). Likewise, Alderson et al. (2015) point
out that a theory of diagnosis should not preclude large-scale assessment and empha-
size that appropriate assessment tools can even pose a challenge to such programs.
Poehner et al. (2015) mention the concurrent administration to a large group of indi-
viduals, the desired self-assessment and re-assessment of learners, and the spontane-
ous production of reports on each person’s performance as advantages not possibly
attainable through non-computerized DA. Providing mediation through e-mails
(Shrestha & Coffin, 2012), Web-based DA system (Wang, 2010), Web 2.0 (Birjandi
& Ebadi, 2012), and reading computerized DA (Bakhoda & Shabani, 2018; Hidri
& Pileh Roud, 2020; Shabani, 2012; Yan & Qian, 2020) revealed that the C-DA
format creates “an assessment-centered e-learning environment that treats assess-
ment as teaching and learning strategy” (Wang, 2010, p. 1165). This can be achieved
by juxtaposing mediation and feedback to permit a larger group of individuals to
investigate or utilize some essential principles so that they could independently solve
problems and accordingly learn more. The recent attempt to conduct C-DA follows
the interventionist approach to DA, in which the mediation is not tuned to each indi-
vidual’s learning needs (e.g., Birjandi & Ebadi 2012; Wang, 2010). In other words,
all individual learners receive a pre-specified set of hints for all items irrespective of
item construct (e.g., phonetics, pragmatics) and item mode (e.g., comprehension &
production). Accordingly, learners’ strong and weak points in the tested areas cannot
be traced (Shabani, 2012).

The existing problems with the current C-DA motivated the researchers to develop
an adaptive C-DA tutor with the capability of providing diagnostic feedback and
remedial instruction to learners, a learning-oriented assessment tool rather than a test-
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ing tool. The mediation embedded in adaptive C-DA would be prepared according to
an interactionist approach to DA in which open-ended mediator-learner dialoguing
during joint activity leads to mediation with no constraints (Poehner, 2005).

The possibility of learners’ listening comprehension development through DA
in English as a Foreign Language (EFL) context has been investigated by Ableeva
(2010), Khoshsima and Izadi (2014), Barabadi et al. (2018), and Heidari and Izadi
(2020). While Ableeva (2010) examined the effect of listening DA on 7 French learn-
ers through the interactionist approach, Khoshsima and Izadi (2014) investigated
the interventionist approach to DA in the forms of dynamic-supported and dynamic-
instructed assessments on 38 EFL learners. Barabadi et al. (2018) took a step for-
ward and integrated the interactionist and interventionist DA approaches in assessing
learners’ listening comprehension. Similarly, Heidari and Izadi (2020) explored DA
potential in developing the listening comprehension ability of 453 Second Language
(L2) learners in a listening comprehension Massive Open Online Course (MOOC)
using a microgenetic approach. In other words, to prepare appropriate hints for each
listening item, they utilized an interactionist DA while an interventionist DA was
employed for providing feedback. Although, in these studies, the efficacy of DA was
assessed in the form of mediator-learner interaction, the C-DA was not considered.
Poehner and Lantolf (2013) and Pochenr et al. (2015) assessed learners’ comprehen-
sion in C-DA format. However, they could not catch a complete picture of the test
takers” ZPD. More recently, Kao and Kuo (2021) investigated the effectiveness of
C-DA to identify the listening difficulties of L2 learners, diagnose their specific learn-
ing needs, and assess their prospective potential abilities through their performance
on 3 question types: overview, detail, and inference questions in multiple-choice
format. The C-DA program proved effective in offering a fuller picture of learners’
listening abilities by automatically generating scores on each individual’s current
abilities, mediated performance, learning needs, and future potential. It is worth men-
tioning that Kao and Kuo (2021) included just comprehension-type items and the
provided mediation was not sensitive to test takers’ listening proficiency level. There-
fore, the potential of an adaptive C-DA capable of providing mediation on compre-
hension- and production-type items and sensitive to learners’ language proficiency
level for a large group of EFL learners’ listening comprehension development has
not yet been investigated. Accordingly, the goal of this study is to investigate whether
ZPD-sensitive instruction offered in DA through juxtaposing assessment and instruc-
tion is similarly applicable to an adaptive C-DA format attuned to the individual
needs of a larger number of learners. ZPD-regulatory hints are believed to assess
learners’ actual development, uncover their emerging abilities, and reveal a larger
picture of learners’ development by depicting a potential future (Poehner & Lantolf,
2013). Since Vygotsky’s approach to ZPD is closely related to three interconnected
and prominent constructs of development, potential for learning, and internalization
of mediation, this study tries to provide answers to the following research questions:

1) Does the adaptive C-DA tutor have the ability to develop EFL learners’ listening
abilities?

2) Does the adaptive C-DA tutor have the ability to reveal EFL learners’ potential
for learning?
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3) Does the adaptive C-DA tutor have the potential of enhancing the internalization
of mediation?

2 Literature review
2.1 Theoretical framework

Dynamic assessment has its roots in Vygotsky’s Sociocultural Theory (SCT) which
asserts that human cognitive development and learning is a social phenomenon medi-
ated by social interactions. DA is defined by Haywood and Lidz (2007) as “an interac-
tive approach to conducting assessments within the domains of psychology, speech/
language, or education that focuses on the ability of the learner to respond to interven-
tion” (p. 1). In fact, DA was introduced to assist and simultaneously assess learners
in accordance with what is above their current level of ability or ZAD. Mediation is
supposed to play a key role in assisting learners to traverse the distance between ZAD
and ZPD, their near-future potentiality. C-DA embraces the typical implementation
of interventionist DA through computer software. The sequence and types of media-
tion are predetermined in a standardized manner through computer algorithms, and
psychometric principles are used to quantify change(s) in learners’ behavior (Sha-
bani, 2014). A C-DA with its pre-specified mediatory moves can be administered to
a large number of individuals and can produce comprehensive profiles which include
the test-takers’ current developmental levels, their potential developmental levels,
and some other information that reveals their microgenetic developments and their
potential for genitive modifiability. As Poehner (2008) states, appropriate forms of
interaction and instruction can intervene in and bring about a process of progression
in the cognitive abilities of human beings which can be viewed as open systems as
opposed to their pure genetically determined potentials. Like all other interventionist
approaches towards DA, mediations given in C-DA are limited since they may not be
calibrated to the ZPD of all learners (Pochner & Lantolf, 2013). Despite these limita-
tions, it assuages many shortcomings of DA by placing mediation and feedback in
proximity to permit a larger group of individuals to benefit from mediated support
so that they could independently solve problems and correspondingly learn more. As
a reaction to traditional or non-adaptive testing, adaptive testing, also referred to as
Computer Adaptive Testing (CAT), has attracted educators and researchers’ attention
in recent decades. In fact, computer technology has made it plausible to adapt the dif-
ficulty level of test items to the test taker’s proficiency level. In other words, accord-
ing to an estimation of the current ability level of the test taker, the item believed
to provide most information is presented next. This type of assessment comes in
contrast to linear assessment in which all candidates answer a set of similar items in
a predetermined order irrespective of their performance on prior items (Wang, 2010).
Modern CAT is founded on tenets taken from Item Response Theory (IRT) which
expresses the probability of a correct answer to an item by juxtaposing the difficulty
level of the test items and the testee’s answers (Chen & Wang, 2010). In this way,
computer technology has paved the way to dynamically adapt the difficulty level of
test items to the test taker’s real-time performance (Van der Linden & Glas, 2010).
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In CAT, the first item is randomly chosen from an item pool and the test taker’s per-
formance on this item dictates the succeeding items (Veldkamp & Matteucci, 2013).
The available literature mentions some distinguishing features as the advantages of
CAT over traditional testing. Wainer (2000) claims that the deployment of CAT can
significantly reduce test administration time by excluding those items which are too
easy or too difficult for learners. Therefore, items are presented in a way to reveal the
candidates’ maximum level of performance (Dorfler et al., 2017). Automated scoring
and large item pools which facilitate the development of multiple versions of a test
with different difficulty levels are still some other advantages of CAT.

The literature on CAT also distinguishes between selected-response and con-
structed-response items. The former includes items with existing answers to be cho-
sen by examinees, while the latter comprises open-answering items (Ward & Bennet,
1993). The currently available and deployed CAT systems mainly comprise items
that can be answered dichotomously or on a multi-part scale (Oppl et al., 2017).
However, the evaluation of learning outcomes usually demands more complex and
open-answer items (Guzmdn & Conejo, 2005).

2.2 Empirical studies

In the realm of the application of C-DA, most studies have deployed the interven-
tionist approach using pre-specified mediations. To mention some, Pishghadam et
al. (2011) designed a C-DA for testing reading comprehension and evaluated its pre-
fabricated hints and mediation effectiveness. The comparison of learners’ ZAD and
ZPD scores supported the effectiveness of the software in improving learners’ read-
ing comprehension. Ebadi and Saeedian (2019) explored the C-DA effectiveness in
realizing learners’ latent potential in reading comprehension. The results proved the
software’s effectiveness in diagnosing learners’ potentials since learners with almost
similar pre-test scores turned out to obtain different or even highly different DA
scores on post-test and, therefore, different Learning Potential Scores (LPSs). More
recently, focusing on learners’ pragmatic knowledge, Zangoei et al. (2019) deployed
a web-based C-DA and an interventionist approach towards DA in an attempt to
integrate assessment and instruction. The results indicated the improvement of test
takers’ pragmatic knowledge as well as different levels of responsiveness to media-
tion between individuals in line with their different ZPD levels. Similarly, Mehri
Kamrood et al. (2021) designed and utilized an online multiple-choice C-DA soft-
ware for testing EFL university students’ listening skills. Based on an interventionist
approach, three sets of scores including actual, mediated, and LPSs were provided.
They reported a significant difference between learners’ actual and mediated scores;
therefore, the software proved efficient in diagnosing the learners’ weaknesses and
strengths in different language constructs.

However, Pochner and Lantolf (2013) and Poechner et al. (2015) endeavored to
remedy the downsides of earlier C-DA by integrating the interactionist and interven-
tionist models of DA to prepare mediations. They collected data through interactionist
DA and prepared a standardized menu of hints/prompts for each individual item based
on interventionist DA. In these two studies, they designed online multiple-choice
tests of L2 reading and listening comprehension in Chinese, Russian, and French.
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Following the interactionist approach to DA, these studies qualitatively collected and
scripted a list of prompts. Then, in an interventionist approach to DA, a standardized
menu of prompts was produced to be shown for each individual item. When learn-
ers failed to respond to an item correctly, 4 prompts were provided arranged from
the most implicit to the most explicit. Similarly, Yang and Qian (2020) explored
the potential of C-DA in assessing Chinese college students’ reading comprehen-
sion through the integration of interventionist and interactionist approaches. Both
Poehner and his co-authors and Yang and Qian (2020) concluded that the C-DA was
able to diagnose individuals’ independent and mediated performances and to track
their improvement and development through learning potential and transfer scores.
Although these researchers attempted to represent hints/prompts which equated with
the type of mediation, the mediation was not sensitive to test takers’ ZPD. The adap-
tation of test takers’ ability to the difficulty level of the test and the adjustment of
mediation to the item construct and item mode were also missing.

Most studies on CAT have compared the efficiency of computerized adaptive ver-
sions of tests being available. For instance, Burston et al. (2016) designed a comput-
erized adaptive test based on the existing Saint Louis University Placement Exam
(SLUPE) and compared the placement results with testees’ self-evaluations and
instructor ratings. The close correlation between the computerized adaptive test and
instructor ratings convinced them to base their diagnostic decisions on the computer-
ized version of the test. Similarly, Tseng (2016) examined the potential of CAT in
estimating the English vocabulary size of test takers. He also compared the efficiency
and accuracy of the computerized version with the original paper and pencil test
and whether they were equally able to categorize testees into mastery and non-mas-
tery groups. It was concluded that only one-third of the items in the item bank were
required to estimate the participants’ vocabulary size. The results also confirmed the
precision and efficiency of the CAT in estimating the vocabulary size of the examin-
ees and classifying them into mastery and non-mastery groups. More recently, Mizu-
moto et al. (2019) designed a CAT version of the Word Part Levels Test (WPLT) with
the aim of boosting the diagnostic features of the original test. The comparison of the
results of the WPLT and its CAT version indicated that the computerized adaptive
version of the test could supply more diagnostic information in terms of each can-
didate’s strengths and weaknesses in affix knowledge based on a smaller number of
items but with the same or even greater precision. However, the obtained results of
these studies were based on learners’ ZAD or unassisted performance and candidates
received no mediation.

As the available literature indicates, the mediation in the aforementioned DA stud-
ies is not sensitive to test takers’ ability level, the type of construct assessed, and the
mode of presenting an item. Besides, the deployed adaptive tests do not reveal the
type and degree of support and mediation required by an examinee to answer each
particular item. The confluence between DA and CAT may provide more information
on a larger number of learners’ performance including the efficiency of mediation
in ZPD development, revealing the potential for learning, and the internalization of
mediation. Therefore, the present study aimed to fill the existing gap by develop-
ing an adaptive C-DA functioning as an auxiliary tool with the aim of developing
learners’ listening comprehension. In so doing, an adaptive C-DA was designed and
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its effect on EFL learners’ listening comprehension development and its ability in
revealing the learners’ learning potentials and enhancing the degree of internalization
of mediation were explored.

3 Methodology
3.1 Framework and design of the study

The theoretical underpinnings that form the framework of this research include the
diagnostic assessment theory outlined by Alderson et al. (2015), Vygotskian SCT
underlying DA, and IRT as the foundation of adaptive assessment. Alderson et al.
(2015) were among the first who tried to propose a tentative framework for diag-
nostic assessment applicable to Second and Foreign Language (SFL). Theorizing
diagnosis as a forerunner of further intervention demands information on the actual
cause of the problem rather than a symptom description. DA has its roots in SCT,
expanded by Vygotsky, stating that fine-grained mediation and each learner’s respon-
siveness to mediation can trigger future development. With regard to adaptive assess-
ment, this study is grounded in IRT which strives to juxtapose item characteristics
and learner characteristics to assert correctly answering the item. As Chen and Wang
(2010) state, IRT tries to calibrate each item to each individual’s skill level. A variety
of parameters such as item difficulty, discrimination (the amount of information each
item provides for estimating each individual’s skill level), and the selected-response
or constructed-response item can form the basis of this calibration.

A single-group experimental design with the intervention was deployed to map out
a quantitative capture of learners’ performance, learning potentials, and internaliza-
tion of mediation by reporting a scoring file for each individual.

3.2 Participants

The target population of this study included groups of Iranian EFL learners (n=170)
enrolling in an online International English Language Testing System (IELTS) course.
Information on the demographic characteristics of the participants including name,
age, gender, educational degree, and place of living was collected at the enrollment
time. The learners’ age ranged between 18 and 32 and they came from different cities
and universities in Iran. Among these, a sample comprising 75 learners (35 males &
40 females) was randomly selected to take the C-DA test. To ensure that the sample
was representative of the target population and to minimize bias, stratified random
sampling was deployed. In other words, the participants were divided into subgroups,
or strata, in terms of similar attributes including gender, age, and educational degree,
and then random sampling was done from each subgroup. The link to the C-DA
program package was shared through e-mail with the participants. The prospective
participants were provided with pertinent information to make an informed consent
to participate in the study and they were ensured that their data would be kept confi-
dential. These 75 learners took the C-DA test and sent back their scoring files to one
of the researchers’ email address.
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3.3 Instruments

The instrument is a C-DA program package with the capability to dynamically
test the listening ability of the participants by presenting predetermined prompts if
their answers were incorrect. This tool is a desktop .NET application written in C#
programming language with Visual Studio using the WPF (Windows Presentation
Foundation) user interface framework. The adaptive C-DA uses the MVVM (Model-
View-ViewModel) architectural pattern to separate the view from the model. The
view defines the structure, layout, and appearance of the app for users to see and
interact with. The view model implements data binding commands and notifies the
view about state changes. The model classes contain the app’s data, business, and
validation logic. When a participant clicks a button in the view of the app, a com-
mand on the view model executes to perform the requested action. The adaptive
C-DA’s logic is rule-based, i.e., it follows predetermined rules based on the expertise
of the test takers.

The adaptive C-DA consisted of three parts: the introduction section, the main
part, and the learner’s profile scores. The first part was an introduction including a
short description of DA and comprising some questions on learners’ personal char-
acteristics including name, age, gender, etc. The second part included two dynamic
listening comprehension tests arranged in the order of difficulty. Each test comprised
20 items, and each item was followed by hints for the participants unable to answer
it correctly. The third part presented a scoring file of the participant’s performances.
The scoring file was able to present each learner’s actual and mediated scores, the
number of hints used based on item construct and item mode, and the total time used
to answer the test.

3.4 Procedure
3.4.1 Test preparation

The following considerations were taken into account when selecting the listening
tests for the study. First, the areas in which EFL learners had comprehension difficul-
ties were pursued. Focusing on the sources (i.e., phonology, lexis, syntax, context,
& culture) which were problematic in listening comprehension, 58 listening items
were extracted from the Cambridge IELTS books 1 to 9. The listening items were of
comprehension (n=31) and production (n=27) formats. The comprehension items
included multiple-choice, matching, and choosing a word from a list; the production
items included short answers, completing a picture or table, filling in gaps, and sum-
mary completion.

To better serve the purpose of a DA test and to give learners the chance of multiple
attempts and mediation to answer each item, one additional distractor was added
to each item (e.g., bringing the total number of choices per item to 5). Test piloting
helped to specify item characteristics after the changes were made. To assure the
content validity of the test before piloting, it was reviewed and judged by three test-
ing experts. They qualified the content of the test to be appropriate for measuring the
listening ability of the learners.
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Table 1 The Descriptive Statis- Mean Standard Reliabil-
tics and Reliability Level of the Deviation ity (Cron-
Easy and Difficult Tests bach’s
alpha)
Easy Test 15.86 2.04 0.898
Difficult Test 14.04 1.72 0.850
Table 2 Correlation between the FCE

Scores on the Listening Section

of the FCE Test and Easy Test Easy Pf:arson Qorrelatlon 0.775
Sig. (2-tailed) 0.037
N 121

*Correlation is significant at the 0.05 level (2-tailed)
3.4.2 Test piloting

In order to specify the reliability and validity level of the test and item characteristics,
the 58 listening items were distributed among 121 EFL learners. Since the developed
C-DA was to be adaptive in the sense that it would consist of two subtests arranged in
the order of difficulty, it was important to know the difficulty level of items. Accord-
ingly, based on the specified difficulty level, the items were divided into two easy and
difficult subtests. Items with the difficulty level of 0.62 and above were categorized
as the easy test and those with the difficulty level of 0.32 and below as the difficult
one. Moreover, in order to make sure that these two tests were adequately different
from each other in terms of difficulty, items with difficulty levels between 0.32 and
0.62 were omitted (18 items). Table 1 represents the reliability of the tests computed
through Cronbach’s alpha formula.

As Table 1 indicates the reliability indices of the two tests were rather high.

In order to validate the tests, it was necessary to demonstrate a relationship
between the scores on these tests and the scores on other standardized tests believed
to be indicators of the ability being tested (Bachman & Palmer, 2010). The standard
tests chosen as the criteria for the validation process were the listening section of
First Certificate English (FCE) for the easy test and Advanced Certificate English
(ACE) for the difficult test published by Cambridge University. The rationale for
selecting these tests was that these tests, like the IELTS test, could measure differ-
ent real-life listening skills. The Pearson product-moment correlation formula was
applied to estimate the correlation between the standard tests and the devised easy
and difficult tests. As illustrated in Table 2, the correlation coefficient (i.e., criterion-
related validity) between FCE and the easy test was 0.77 indicating that there was a
fairly high correlation between these two tests.

Table 3 reveals the correlation coefficient (i.e., criterion-related validity) between
ACE and the difficult test. A reliability value of 0.89 indicates a fairly high correla-
tion between these two tests.
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Table 3 Correlation between the ACE

Scores on the Listening Section - -

of the ACE Test and Difficult Difficult P.earson (?orrelatlon 0.899

Test Sig. (2-tailed) 0.033
N 121

*Correlation is significant at the 0.05 level (2-tailed)

3.4.3 Designating hints

The investigation of the DA approach ran in a one-on-one tutoring format. The medi-
ational moves and learner reciprocity for all listening items were extracted and the
standardized menus of mediating moves were scripted to accompany each listening
item. The process of designating hints benefited from both interactionist and inter-
ventionist DA. In other words, the scripted mediating hints in the computerized ver-
sion of the tests presented an interventionist model of DA but the hints themselves
were extracted from the interactionist DA based on pilot administrations of the tests.
In this way, after meticulous analysis of mediational moves and learner reciprocity,
the menus of mediating moves were scripted for each item.

The mediator-learner interactions were further analyzed. The analysis revealed
that the mean number of hints learners received to answer an item correctly was 4 for
comprehension items and 6 for production items. This study examined the number of
prompts presented to the learners in order to help them complete an item not based
on prior decisions of the researchers. With respect to the production-type items, it
is worth noting that if the menus of hints had more than 6 hints, it might make the
learners bored and less motivated in completing the test. Whereas, if the menus of the
hints had less than 6 hints, it might not allow learners to demonstrate their potential.

It is worth mentioning that the hints were designed with respect to the sources
of listening comprehension problems and item mode. Moreover, while the precise
content of the hints differed across items, each followed the route moving from the
most implicit to the most explicit hint. If a learner’s response was incorrect, the most
implicit mediating prompt was provided and there was a chance to reattempt the item.
Maximally 4 and 6 mediating prompts were included for comprehension and produc-
tion items, respectively; each becoming more explicit until finally the correct answer
was chosen and an explanation for the solution was offered.

More importantly, each hint presented two kinds of help. The replaying move
(replaying the entire part/replaying a segment from the part) turned out to be the most
frequent mediational move used by the mediator and the requesting move to replay
was the most frequent response presented by the learners. Moreover, it was revealed
that listening to the text for the second or third time could be more helpful in answer-
ing an item than necessarily providing a prompt.

3.4.4 Program preparation
As a tutor, the adaptive C-DA was equipped to mediate learners to improve their

listening comprehension skills through providing graduated hints for different com-
prehension- and production-type items.
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First, the easy test consisting of 20 items was displayed. If learners were able to
answer an item correctly, they would move on to another item. However, if they
answered an item incorrectly, predetermined hints arranged from the most implicit to
the most explicit were shown. The number of hints used for the first five questions of
the easy test including 3 comprehension and 2 production items helped to estimate
the proficiency level of the learners. That is whether the learners should continue
with the easy test or be directed to the more difficult one. On average, if a given
learner used 12 hints or less, the test was considered easy for him/her, and s/he would
be directed to the second test which was more difficult. In other words, for learners
whose average use of hints was two or below for each comprehension item and three
or below for each production item; the test was considered within their ZAD. There-
fore, they were directed to the second test which was more in accordance with their
ZPD. This partial adjustment of the test takers’ ability to the difficulty level of the
test could somehow obviate one of the main deficiencies of C-DA, namely the lack
of sensitivity of mediation to test takers’ ZPD.

Moreover, the adaptive C-DA was capable of adjusting to participants’ language
proficiency levels. First, based on a participant’s performance on the first 5 questions,
each individual’s listening ability was estimated. Then, during the next 15 questions
of the easy test, the program actively tried to adjust the next hints based on the weak-
nesses of each individual evident in the answers to previous questions. That is, the
history of learners’ answers (their interactions with the program) was also a factor
in our model. For instance, by the second try, learner A might receive Hint #2 which
helps him/her focus on pronunciation, while learner B might receive Hint #3 which
alerts the learner regarding structure. In doing so, the researchers were able to make
the learners more conscious of their weak points and accordingly provide hints. The
main goal here was to provide a program that was adaptive enough to provide hints
that were tailored to individual needs of learners. Figure 1 displays how the program
functions.

Upon preparing the computerized dynamic test, it was piloted with 35 EFL learn-
ers to explore the hints’ effectiveness. Accordingly, the hints were reanalyzed and
some modifications were made to make them more understandable and more harmo-
nized with the test takers” ZPD. Finally, the final version of the test comprising the
items and hints was reviewed by two experts and some minor changes were made.

3.5 Data analysis and coding/scoring procedure

In order to have a full diagnosis of an individual’s listening development, the adap-
tive C-DA automatically generated five test scores on each learner’s performance. In
what follows, these five score types are introduced.

e The actual (unmediated) score indicated an individual’s independent, unmediated
performance, ZAD. For production test items, if a learner responded correctly on
the first attempt, s/he would receive the maximum point (6) and if s/he responded
incorrectly, s/he would receive the minimum point (0). For comprehension test
items, if a learner responded correctly on the first attempt, s/he would receive
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the maximum point (4) and if s/he responded incorrectly, s’he would receive the
minimum point (0).

o The mediated score revealed an individual’s mediated performance, ZPD. For
each test item answered incorrectly, a series of hints were shown until the learner
answered correctly or the correct response was provided by the program. The
mediated score indicated the number of mediating prompts each learner received,
the total point granted for that item was decreased by one. For example, if the
learner’s first response to a production item was correct, a score of 6 would be
granted for that item. If the learner’s second attempt at the same item produced a
correct response, a score of 5 would be granted, and so on until the correct answer
was indicated or selected by the learner and a score of 0 would be assigned for
that item. The same happened to comprehension items. For example, if the learn-
er’s first response to that item was correct, a score of 4 would be granted. If the
learner’s second attempt at the same item produced a correct response, a score of
3 would be granted, and so on until the correct answer was indicated and a score
of 0 was assigned. Then, for any given production item the learner’s mediated
score might be any number ranging from 0 to 6 and for any given comprehension
item the learner’s mediated score might be any number ranging from 0 to 4 based
on whether and how much mediation was provided.

e The gain Score (GS) showed the amount of change between the unmediated and
mediated performances.

e The Learning Potential Score (LPS) revealed an individual’s level of improve-
ment and progress under mediation. The LPS is calculated through the following
formula.

LPS= (2 * Mediated Score—Actual Score) / Maximum Score
According to Kozulin and Garb (2002), LPS score is divided into three levels:

1. LPS>1.0 as high.
2. 1.0>LPS>0.71 as medium.
3. LPS<0.71 as low.

e Transfer score indicated an individual’s ability to transfer the newly acquired
knowledge to novel contexts. In this case, it demonstrated the individual’s ability
to use the newly acquired knowledge to answer more difficult listening items. The
listening test included two types of items: transfer and non-transfer items. The
transfer and non-transfer items were constructed and tested with the same number
of response options, hints and focus on a particular model and sub-skills relevant
to comprehension and production. The difficulty level was the only difference
between transfer and non-transfer items.

Table 4 provides a summary of different test scores generated by the adaptive C-DA
program and what each of them presents.
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Table 4 Different Test Scores Actual (unmediated) indicates the independent, unmediated

Generated by the Adaptive score performance, ZAD

C-DA Program Mediated score reveals the mediated performance, ZPD
Gain Score (GS) shows the amount of change between the

unmediated and mediated performances

Learning Potential reveals an individual’s level of improve-
Score (LPS) ment under the mediation
Transfer score indicates an individual’s ability to

transfer the newly acquired knowledge
to novel contexts

Table 5 Descriptive and Infer- N Mean SD t (p)

ential Statistics of Non-DA, Non-DA score 31 15.41 689  14.04

DA, and Gain Scores for the (0.000)

Easy Test DA score 31 46.77 9.06 .
Gain score 31 31.35 12.42

4 Results

4.1 Research question 1

The first research question aimed to investigate the feasibility of developing the lis-
tening ability of EFL learners through the adaptive C-DA. To provide a plausible
answer to this question, the learners’ actual and mediated scores on the two tests were
statistically processed. Out of 75 participants, 31 took the easy test. In other words,
these 31 learners used more than 12 hints for answering the first five items. Therefore,
they continued with the 15 remaining items of the easy test which was close to their
ZPD. The rest of the participants, 44, used 12 or fewer hints, meaning that the first
test was within their ZAD. Hence, they were directed to the more difficult test which
was within their ZPD. Comparisons of the mean scores of the actual and mediated
scores of the 31 test takers who took the easy test showed a change of mean scores
from 15.41 (SD=6.89) to 46.77 (SD=9.06). The results of paired-sample t-test are
presented in Table 5.

Table 5 reveals that this difference between the actual and mediated scores of test
takers on the easy test was significant (¢ (30)=14.04, p<. 01, d=3.89). It is worth
mentioning that a significant and high correlation (r=.70, p=.00) was found between
actual and mediated scores of the learners on the easy test, indicating a direct map-
ping across scores. The results also showed a strong negative correlation between
gain scores and actual scores (r=—.69, p=.00) indicating that learners who did not
perform well independently benefited more from mediation than those who per-
formed better independently.

Table 6 displays the descriptive and inferential statistics of learners who took the
difficult test. Similarly, the comparisons of the mean scores of actual and mediated
scores of the 44 test takers showed a change of mean scores from 17.95 (SD=8.41)
to 41.29 (SD=17.13).

The results of paired-sample t-test for students who took the difficult test also
revealed that the difference between the actual and mediated scores was significant (¢

@ Springer



2318 Education and Information Technologies (2024) 29:2303-2327

Table 6 Descriptive and Infer- N Mean SD t (p)
ential Statistics of Non-DA,

DA, and Gain Scores on the Non-DA score a4 17.95 841 (lé 'ggo)

Difficult Test DA score 44 41.29 7.13 .
Gain score 44 23.34 13.19

Table 7 Descriptive Statistics of N Minimum  Maximum  Mean SD

gsst: on the Fasy and Difficult 0 31 056 1.62 098 026
Difficult test 44 0.23 1.41 0.82 0.24

(43)=11.73, p<.01, d=2.99). Furthermore, to reduce the likelihood of a Type I error,
i.e., spuriously significant difference, the Bonferroni adjustment was conducted for
each test. The desired alpha level (0.05) was divided by the number of comparisons
made (i.e., 2 per test) and the Least Significant Difference (LSD) p-value required for
significance would be 0.05/2=0.025. Since the p-value levels of the two comparisons
were lower than the adjusted alpha level (p=.00<.025), it can be concluded that the
pairs of the actual and mediated scores for the easy and difficult tests showed signifi-
cant differences.

It is worth mentioning that a highly significant correlation (r=.52, p=.00) was
found between actual and mediated scores of the learners on the difficult test indicat-
ing a direct mapping across scores. The results also showed a strong negative correla-
tion between gain scores and actual scores (r=—.87, p=.00), indicating that learners
who did not perform well independently benefited more from mediation than those
who performed better independently. This supports the positive effect of graduated
hints on the development of learners’ listening comprehension and is evidence of
learners’ internalization of mediation. With regard to the first research question, it
can be concluded that the adaptive C-DA was able to improve the learners’ listening
ability.

4.2 Research question 2

The second research question explored whether the adaptive C-DA was able to reveal
the learners’ potential for learning. Here, the researchers aimed to address the ability
of C-DA to assess the size of learners’ ZPD. Therefore, Kozulin and Garb’s (2002)
formula was employed to calculate LPSs. Table 7 tabulates the mean LPSs of the
learners for the two tests.

As depicted, the mean LPSs of the learners ranged from 0.56 to 1.62 on the easy
test, and from 0.23 to 1.41 on the difficult test. As the results indicate, the students
who made considerable progress from actual to mediated scores had high LPSs, and
the learners who made slow progress had low LPSs.

To provide a more vivid picture of learners’ LPSs, ten learners either with simi-
lar actual scores or exactly similar/similar ranges of LPSs were selected to check
the degree of instructional help they needed. In so doing, the participants whose
actual scores or LPS ranges were similar were divided into two subgroups. Then 10
participants were randomly selected from these 2 subgroups through stratified ran-
dom sampling. Table 8 presents the actual, mediated, and LPSs of these ten learners
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Table 8 The Non-DA, DA, and Learners NDA DA LPS
Iézssys F})efstthe Learners on the R'CZIII 20 42 0.81
Simin 22 43 0.81
Zahra 8 26 0.56
Sarah 8 35 0.78
Nima 20 52 1.06
Ali 8 57 1.34
Tara 22 37 0.66
Elnaz 12 48 1.06
Melika 18 54 1.14
Soroush 26 45 0.81

on the easy test. For example, Reza and Nima had similar actual scores (20). Reza
scored 42 under mediation, showing a mid-range LPS of 0.8, but Nima scored 52,
demonstrating a high-range LPS of 1.06. Regarding this difference, it can be noted
that although the two learners demonstrated similar independent performances, they
needed different degrees of instructional help as they continued to develop their lis-
tening comprehension. Moreover, learners who received low actual scores (Zahra,
Sarah & Ali) improved differently under mediation and hence gained different LPSs.
With mediation Zahra and Sarah scored 26 and 35, showing low- and mid-range
LPSs of 0.56 and 0.78, respectively. However, Ali scored 57 under mediation and
gained a high-range LPS of 1.34.

It should be noted that actual scores demonstrate an already developed ability at
the time of assessment and do not reveal learners’ ZPD which is vital for diagnosis
and future learning and teaching. Reporting actual and mediated scores, on the other
hand, provides insight into a learner’s incomplete and potential abilities. LPS com-
pletes this by quantifying the observed changes, the same as a gain score, but brings
forward the results in relation to the maximum possible score. In this way, a learner
with a low actual score is not harshly judged and may still be accepted to have a high-
range LPS, as is the case with Ali shown in Table 8.

As it is shown, learners’ LPSs on this test were not the same for learners with
similar actual scores. Therefore, it can be concluded that the adaptive C-DA revealed
L2 learners’ potential for learning.

4.3 Research question 3

The third research question of the study examined whether the adaptive C-DA was
capable of developing the internalization of mediation previously offered. Accord-
ingly, the data obtained from transfer items were analyzed. Transfer items were
included in each test without any overt indication of their function. The tests involved
eight transfer items (4 per test). The transfer and non-transfer items were similar in
terms of response options, hints and focus on the particular construct or item mode.
They were only different in terms of difficulty level (transfer>non-transfer). Of
course, the transfer items were not intended to simply determine whether learners
could answer a particular grammatical or vocabulary item based on the listening test.
Rather, they were intended to determine if the learners were better able to compre-
hend aural texts or if they continued to experience the same level of struggle with
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Table 9 The Non-DA, DA, Learners NDA DA LPS T
LPS, and Transfer Scores of the Roza 20 ) 081 3
Learners on the Easy Test .
Simin 22 43 0.81 12
Zahra 8 26 0.56 8
Sarah 8 35 0.78 16
Nima 20 52 1.06 14
Ali 8 57 1.34 14
Tara 22 37 0.66 8
Elnaz 12 48 1.06 12
Melika 18 54 1.14 15
Soroush 26 45 0.81 16
Table 10 Mean and Standard LPS range Mean (SD) N
Deviation of Transfer Scores -
Grouped by LPS Range on Easy ngh 16.75 (6.99) 15
Test Mid 15.86 (4.65) 13
Low 10 (5.35) 3
Table 11 Mean and Standard LPS range Mean (SD) N
Deviation of Transfer Scores -
Grouped by LPS Range on Dif- ngh 17.36 (4.36) 1
fcult Test Mid 15.41 (4.95) 29
Low 10 (5.35) 4

regard to different dimensions and item modes of the listening test. To better capture
the picture, Table 9 demonstrates the actual, mediated, LPS, and transfer scores of the
ten learners mentioned previously.

As it is shown in Table 9, Reza scored 8 in transfer items answering two com-
prehension-type items correctly without mediation. However, Nima, with the same
actual score (20), scored 14 in transfer items answering three transfer (2 compre-
hension- & 1 production-type) items correctly without mediation. Moreover, a sig-
nificant correlation was detected between transfer and LPSs (r=.31, p=.03 for the
difficult test; =. 79, p=.00 for the easy test). A comparison of transfer scores on each
LPS level was also performed. Table 10 presents the results.

As expected, learners with high LPS gained a higher mean (M=16.75, SD=6.99)
for transfer scores followed by transfer scores of medium (M=15.86, SD=4.65) and
low (M =10, SD=5.35) LPS levels.

Mann-Whitney U tests were run to check the significance of these differences in
transfer scores. The Mann-Whitney U test was employed since we had non-paramet-
ric data. The result of Mann-Whitney U test revealed no significant differences in
terms of transfer scores between the high and mid (z=—-0.44, ns) and high and low
(z=-1.62, ns) ranges of LPSs. However, there was a significant difference with regard
to transfer scores between the mid and low (z=-2.11, p=.03) ranges of LPSs on the
easy test.

The mean and standard deviation of transfer scores were also computed on the
difficult test. Table 11 depicts the results.
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As presented in the table, the mean and SD turned out to be 17.36 and 4.36 for
the high LPS level, 15.41 and 4.95 for the mid LPS level, and 10 and 5.35 for the
low LPS level, respectively. The results of the Mann-Whitney U test revealed no
significant difference in terms of transfer scores between the high and mid (z=-1.17,
ns), and mid and low (z= -1.52, ns) ranges. However, there was a significant differ-
ence between the high and low (z= -2.36, p=.01) ranges. Furthermore, the results of
correlation and the comparison of mean scores indicated that LPS was promising in
predicting learning. Therefore, it can be concluded that the adaptive C-DA had the
potential of increasing the internalization of the mediation in the learners who took
part in this study.

5 Discussion

This study explored the feasibility of an adaptive C-DA in terms of its potential in
developing learners’ listening comprehension, revealing learners’ potential level of
performance and their degree of internalization of mediation. Quantitative analyses
were done and the findings revealed that the adaptive C-DA possessed these three
different potentials.

Concerning the first research question, the results are in line with Poehner and
Lantolf (2013) and Pochner et al. (2015). Pochner’s studies with a focus on C-DA
and the current study with a focus on adaptive C-DA revealed that DA could create
a supportive atmosphere aiming at prioritizing learners’ future learning and develop-
ment by taking into account learners’ ZAD and ZPD. While non-dynamic tests can
only pay attention to intramental, self-regulated, and fully-internalized abilities of
the learners, DA accounts not only for these abilities but also for the abilities which
are other-regulated/intermental (Poehner, 2008). As Ahmadi and Barabadi (2014)
pointed, “the significant gain of test takers from non-dynamic to dynamic test can
be attributed to non-intellective factors ... non-intellective factors such as lack of
motivation, fear of failure, and inattentiveness can be the cause of incorrect response
by test takers” (p. 176). By the same token, learners in the current study could answer
correctly with the implicit hints and overcome these non-intellective factors that
might have caused them to lose the whole score in a non-dynamic test. Furthermore,
learners’ significant gain in adaptive C-DA can be regarded as proof of the construct
validity of DA. Construct validity, as Haywood and Lidz (2007) and Poechner (2008)
stated, demonstrates the extent to which DA enhances individuals’ development.

Regarding the second research question and adaptive C-DA’s ability to measure
learners’ potential for learning, the obtained results support Kao and Kuo (2021) on
listening comprehension and Yang and Qian (2017) on reading comprehension. They
concluded that the deployment of C-DA could afford a vivid picture of EFL learners’
independent and mediated performance and their listening and reading difficulties. In
the same vein, Bakhoda and Shabani (2018) unraveled the capability of fine-tuned
C-DA mediation to respond to individual learning preferences in assessing reading
comprehension. However, the results obtained are not in line with Hidri and Pileh
Roud (2020) who reported no empirical evidence for C-DA potential to provide a
comprehensive diagnosis of the learners’ ability in ZAD. In this regard, a discussion
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of LPS and transfer scores seems necessary. According to Kozulin and Garb (2002),
the ZPD level of learners who have high LPS is close to their ZAD denoting that
“the targeted ability is on the verge of internalization or self-regulation” (Ahmadi &
Barabadi, 2014, p. 176). On the other hand, the ZPD level of learners who have low
LPS is not close to their ZAD denoting that the learners need much more mediation to
internalize the given point. In line with Kozulin and Garb (2002), this study revealed
that learners with low LPS used much more mediation in form of hints than learners
with high LPS. This information concerning learners’ learning potential scores can be
used to create opportunities to develop their performance ability. For instance, learn-
ers who scored an average non-DA but a low-level LPS should do some exercises
which would help them learn better in future activities. While those who scored an
average non-DA but earned high LPS should do more challenging exercises. For the
learners who scored poorly both in non-DA and LPS, some extra activities might be
designed.

Moreover, taking the third research question into account, similar to Poehner’s
studies, this study revealed that LPS is capable of differentiating between learners
with the same actual score. Poehner and Lantolf (2013) argued that actual scores do
not directly reflect learners’ abilities because identical actual scores do not inevitably
map onto the same mediated scores. According to their study, of the three learners (6,
13, & 14) who produced the same actual score of 16 on the listening test, “learners
13 and 14 produced similar mediated scores, 29 and 28, respectively — while learner
6 produced a much higher mediated score, an indication that the learner responded
more favorably to mediation” (p. 335). Importantly, while some learners with high
actual scores did not improve as much under mediation and thus produced medium-
level LPSs, some other learners with low actual scores did better under the media-
tion. Similarly, Yang and Qian (2020) maneuvered on transfer scores and reported
on C-DA ability in supporting the students’ potential for dealing with more diffi-
cult and more challenging tasks. Adversely, Ebadi and Rahimi (2019), in assessing
the effect of C-DA mediations on learners’ writing performance in new and more
challenging contexts during near and delayed synchronous transcendence sessions,
expressed learners’ difficulties in transferring some parts of their developed writing
skills to more challenging tasks. It can be discussed that actual scores are only able
to uncover the abilities that have already matured and do not uncover the abilities
that are developing or need to be developed. In this sense, traditional assessments
miss the opportunities to enhance learners’ abilities. It pinpoints that, as Alderson
et al. (2015) argued, while the chief goal of any language assessment is to provide
more detailed information for decision-making and diagnosis so that high and low
stakeholders make use of them, DA in general and adaptive C-DA in particular lead
to beneficial consequences for all parties involved.

Furthermore, a traditional view of assessment by including the same pre-planned
set of items for all learners regards learners’ difficulties as analogous (Race et al.,
2005) and pays little attention to each learner’s individual needs and underlying
potentials. As a reaction to static assessment, DA has gained a foothold in assessing
learners through teacher intervention aiming at expanding their learning abilities and
at the same time striving to diagnose and assess learners’ development. As a subset
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of DA, C-DA adds to DA potentials and advantages through calibrated electronic
interventions.

The effectiveness of C-DA can be discussed in terms of its distinct advantage in the
simultaneous assessment and diagnosis of a large number of individuals. Moreover,
technology has inaugurated computerized assessment as an invisible teacher capable
of scoring, monitoring, and supervising the test while presenting focused mediational
support to accommodate the learners’ needs. The diagnosis provided through adap-
tive C-DA as a response to students’ diversity demands knowledge of each learner’s
independent performance, mediated performance, responsiveness to mediation, as
well as future performance through attempting a more challenging task. This focus
on different aspects of each learner’s current and future abilities aims at transcending
the learner’s current ability level not obtaining a higher score. Taking into account
the learners’ different needs and abilities, adaptive C-DA proved effective in identi-
fying each student’s strengths and needs in listening comprehension and providing
each learner with instruction to address his/her individual learning needs. In fact,
adaptive C-DA can significantly reduce the amount of time needed for assessment by
eliminating and excluding those items too easy or too difficult for each individual. At
the same time, it provides an efficient way for real-time feedback in line with each
examinee’s ongoing performance.

6 Conclusion

When it comes to language learning, computers and smart devices are ideal tools “to
help raise the language awareness of students with varying needs and learning hab-
its” (Dodigovic, 2003, p. 202). Adaptive C-DA programs with their instant access,
analytical strength, tailored to different needs, and their ability to go through the same
motions over and over again are unbeatable.

The adaptive C-DA with its focus on tailoring the difficulty of the test to the learn-
ers’ abilities and adaptation of prompts to the examinees’ needs can be innovative
not only in the field of language testing but also in the field of DA. This adaptive
tutor allows the simultaneous assessment of a large number of learners in a dynamic
way and removes the necessity of the presence of instructors and learners in the
class because computers and smart devices can assume the role of expert media-
tors. Moreover, the adaptive C-DA is capable of tracking learners’ errors and can
highlight learners’ strong and weak points. Hence, instructors can switch the focus of
instruction on learners’ problematic areas. In this way, learners are able to self-assess
and reassess themselves and get involved in the learning and assessment process.
Accordingly, with the presence of adaptive C-DA learners “are no longer dependent
upon teachers to be assessed and become aware of their progress; they can assess and
reassess themselves as many times as needed” (Ahmadi & Barabadi, 2014, p. 180).
Another advantage is that it can accommodate individual learners to a modest extent.
While intelligence, language aptitude, and affective factors seem very crucial in an
individual’s learning prosperity, the adaptive C-DA has not yet attempted to support
individual differences at this level. It should be mentioned that this program is like a
human baby and has a lot more to learn and accomplish. In other words, like a human
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baby, the program has the ability to acquire “more and more complex ‘knowledge’
that will eventually bring about maturity” (Dodigovic, 2003, p. 202).

Generally speaking, the results of this study lay a path between technology and
assessing learners’ performance and establish a solid basis for the integration of intel-
ligent computer programs within teaching and assessment tasks and using them to
improve one’s performance. Some steps have been undertaken in the current attempt
that needs backing from institutions’ principals, educators, and curriculum develop-
ers for a significant leap forward. The assessment tool proposed here is teacher- and
learner-friendly and it can be easily incorporated into any instructional setting with
learners from different age groups.

However, there were some limitations to be acknowledged and addressed regard-
ing the present study. The adaptive C-DA devised in this study is an attempt in devel-
oping an assisted language assessment-learning device that includes natural human
processing in the form of graduated hints. The prompts were developed based on a
meticulous analysis of mediator-learner interaction. Anyhow, it was the first time that
learner reciprocity was considered in developing prompts. The devised C-DA was
tested and retested before its final use; nevertheless, it is not without shortcomings
that should be addressed in future studies. It is worth mentioning that the shortcom-
ings do not seem to pose a serious threat to the role of natural language processing in
adaptive C-DA and raising language awareness. But overcoming these shortcomings
leads to further improvement in C-DA and makes it available to a broad public in a
more user-friendly form.

To expand the use of adaptive C-DA, future studies can examine the correlation
between the learners’ choices when working with the program and their learning
styles. For example, it can be investigated whether analytical learners really like
to accomplish the task by themselves rather than being provided with the correct
response. A comparative study based on gender in terms of C-DA effectiveness in
assessing and diagnosing listening comprehension or other language skills provides
another promising direction for future research. Another venue for future studies is
the use of the adaptive C-DA for a longer period of time. In the present study, the
program supported a very small curriculum, which would not stretch over a longer
period of time. Therefore, a program applied over a longer period of time would be
worthy of examination.
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