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extent heterogeneous EFL learners,who have been different in their L2
memory pathways, cognitive control and type-of-test preferences, have
similarly been assessed. This study was conducted on 101 adult par-
ticipants (50 males; mean age 34.63). The participants’ EFL levels fell
within the scope of 49 basic and 52 independent users. The researchers
gathered data usingSelf-Report Measure of Phonological Memory Ques-
tionnaire (SMPM) to tap into their memory pathways and type-of-test
preferences. Both descriptive statistics (mean, standard deviations, fre-
quencies) and inferential statistics (T-test) were run on the data. The
analyses indicated that 50.5% of the EFL test-takers were eager to take
multiple-choice/true-false test formats. Thus, they needed prompts to
repair their chain of sequential events in their explicit knowledge. 8% of
the participants had mature L2 cognitive control, and 14% of themwere
not mature in this regard. Most EFL learners benefited implicit knowl-
edgein retrieving information. It clarified that inputs which were ac-
quired by explicit memory could ordinarily be supported by implicit
knowledge. Cognition-related assessment/discipline should be taken into
accounton both learning and performance. One type of assessment does
not fit all.

Keywords: Assessment, type-of-test preferences, L2 memory pathways, L2
cognitive control

1. Introduction

In today’s world of interdisciplinary fields, neuro-education applications
have tried to make a significant contribution in how cognitive science
can affect learning because the teaching methodology by itself did not
seem to make a major breakthrough in how/what should an individual
learn and retrieve (e.g., Hardiman, 2003; Mehta, 2009). It seems that
L2 methodologies/assessment should be concerned with different multi-
disciplinary issues Should the L2 learning/assessment come within the
purview of cognition and memory? To what extent do different groups
of test-takershave the same repertoires, knowledge, and retrieval to take
a similar test? Should the design of assessment and its interpretation fit
the model of L2 cognition and learning?

It is widely believed that the performance of individuals on a test
should be estimated in terms of their abilities/knowledge on the psycho-
logical construct. Since assessment is the process of quantifying the phys-
ical and mental characteristics of individuals, it is the abilities/attributes
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test developers want to measure but not persons (Bachman, 1995). Hence,
learning is not an overnight process. Accordingly, Brooks and Kempe
(2013)claimed that linguistic unit is perceived and processed in the se-
quence. It is worth noting that sequence learning is linked to individual
differences in L2 learning (Kaufman, et al., 2010).

National Research Council (NRC) committees have been exploring
equally compelling issues related to human cognition and learning. The
NRC Committee on Developments in the Science of Learning exam-
ined findings from cognitive science that have advanced understand-
ing of how people think and learn (Pellegrino, Chudowsky & Glaser,
2001). NRC along with its Board on Testing and Assessment (BOTA)
pursue both assessment and the understanding of human learning; each
of these disciplines could enrich the other (Pellegrino et al., 2001). NRC
committee has reviewed advances in the cognitive and measurement sci-
ences to find a joint approach between the two aforementioned disci-
plines. The committee members worked on topics e.g., assessment prac-
tices in terms of cognitive principles, new statistical models in assessing
cognitive performances,and cognitively based instructional intervention
programs(Pellegrino et al., 2001).

Bachman and Palmer (2010) believe that one cannot assume a test
to be the best since a test can be inappropriate at least for some of
the test takers. Therefore, a test could not meet all of the needs of the
test users. They also mention that there is no just one best test for any
situations, and test developers should not focus on a single quality of
the test (Bachman & Palmer, 2010). All in all, advances in the study of
thinking and learning (cognitive science) and measurement (psychomet-
rics) make us think about how learners learn and what they know, what
is worth assessing, and how to obtain useful information about student
competencies (Pellegrino et al., 2001). In a nutshell, a joint approach
to assessment, curriculum and instruction seems to be inevitable be-
cause assessment does not exist in isolation; it must be interacted with
curriculum and instruction to support learning. Therefore, assessments
in L2 contexts should entail learning/competence, the current knowl-
edge about learner’scognitive control(which is affected by memory) and
learning. Although considerable research has been assigned to language
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testing, little substantial research considers different aspects of L2 cog-
nitive processes and the relevant knowledge. This study focused on EFL
memory pathways and cognitive control that might mediate the perfor-
mance of EFL individuals.

2. Literature Review

2.1. Can g-theory and classical test theory justify the hetero-
geneity of EFL learners?
Generalizability (G) theory is about the dependability of behavioral
measurement; it just refers to the accuracy of generalizing from a per-
son’s observed score on a test to the average score that a person would
have received under all the possible conditions. In other words, the in-
dividuals’ knowledge, attitude, skill or other measured attributes are
in steady states (Shavelson & Webb, 1991). Both Generalizability (G)
theory and Classical Test Theory (CTT) set realistic goals to replace
the single true score by the notion of a universe score, which can be
thought of as an average score for a person across all the conditions of
measurement (Bachman & Palmer, 1996). However, G-theory draws on
test takers heterogeneity, certain individual cognitive abilities in perfor-
mance (e.g., retrieval) might not be captured.

Moreover, in the selection and use of any psychological test, it is
essential that a test be fair to all applicants, and not be biased against
a segment of the applicant population. Bias can result in systematic
errors that distort the inferences made in selection and classification
(Zumbo, 1999). Test bias has been the subject of a great deal of recent
research, and a technique called Differential Item Functioning (DIF)
analysis has become the new standard in the psychometric bias analysis
(Zumbo, 1999). DIF statistical techniques are based on the principle that
if different groups of test-takers (e.g., males and females) have roughly
the same level of something (e.g., knowledge), then they should perform
similarly on individual test items regardless of group membership.

The question of whether the relationship between “the probability
of passing an item” and “the level of ability” can justify the hetero-
geneity of EFL learners remains unclear. It can be concluded that other
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sources of variance in learning and performance(many aspects of cog-
nitive processes) remain recondite. Probably, the item facet mechanism
might set another optimal goal to elicit abilities/knowledge of individuals
who seem to be different in decoding, retrieval, memory pathways and
cognitive control. How can a test extract information, with one test for-
mat, from different knowledge pathways of individuals? And how can an
assessment interpret and decide on abilities/attributes through one test
format? It seems that the source of variance should be revisited. How-
ever, the assessment is based on area of content such as the nature of
language ability and need analysis (Bachman & Palmer, 2010), and it
seems that the nature of decoding, cognitive control, memory pathways
and retrieval should be taken into account.

2.2. Cognition accounts for individual differences

The differential perspective focuses on the nature of individual differ-
ences in what they know, in their potential for learning and in their
performance. Assessment practices need to move beyond a focus on
component skills and discrete knowledge to entail the more complex
aspects of learners’ achievement (Pellegrino et al., 2001). Assessments
should evaluate what schemas an individual has (Pellegrino et al., 2001)
and under what circumstances he/she uses a certain memory pathway
to retrieve from (Nasirpour, 2013, 2014). Cognitive control is the en-
semble or set of mechanisms that confine one’s thoughts and responses
according to his/her goals; besides, cognitive control mechanisms per-
mit an individual to access the internal representation in a goal directed
manner (Wagner, Bunge & Badre, 2004). To them, cognitive control
entails retrieval and online-maintenance of knowledge, and the func-
tional/neuroanatomical basis of cognitive control has an influence on
long term memory such as working memory, semantic memory, and
priming. The prefrontal cortex (PFC) supports cognitive control and
guides mnemonic processing to overcome interference and the uncer-
tainty of the ineffective retrievals (Race, Kuhl, Badre & Wagner, 2009).
Functional brain imaging studies prove the neuroanatomical basis of cog-
nitive control which affects and is affected by long term memory (Wagner
et al., 2004).
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To Squire and Zola-Morgan (1991), explicit memory entails conscious
recollection of facts and events. Explicit memories are available to con-
scious recollection. Implicit memory relates to a collection of abilities
wherein performance changes due to experience, but without affording
access to conscious memory of the original experience. Understanding
the contents of long-term memory is especially critical for determin-
ing what people know; how they know it; and how they can use that
knowledge to answer questions, solve problems, and engage in addi-
tional learning (Pellegrino et al., 2001). To Squire (1992) and Paller and
Squire (2007), explicit memory resides in hippocampus in the medial
temporal lobes. It is the memory we can describe, elucidate, and write
about. The written exam, essay or any exam-type recall used in schools
and colleges are one of the types. Jensen (1998) states that explicit mem-
ory depends on medial temporal diencephalon and extensive engrams of
neocortex. Explicit memory has many forms, including word-based se-
mantic memory and the event-type episodic memory. To Paradis (2004),
knowledge of language is the internalized implicit knowledge and explicit
knowledge; the first is unavailable to introspection and the second cor-
responds for example, to the declarative component of skills.

Working memory capacity (WMC) is strongly related to executive
functions (e.g., McCabe, Roediger, McDaniel, Balota & Ham-brick, 2010).
Individual differences in WMC have been implicated in social psycholog-
ical phenomena such as stereotype threat, emotion regulation, and intru-
sive thought suppression (Redicket al., 2012). Kane, Conway, Hambrick
and Engle (2007) elucidate that performance on Operation, Symme-
try, and Reading Span reflect individual differences in executive atten-
tion. Nasirpour (2018) observed that working memory (WM) in phono-
logical loop was correlated to automatic semantic memory and WM-
priming interactions. His investigation also revealed that there are dif-
ferences between the means of semantic memory, episodic memory, and
declarative and non-declarative memories among the EFL learners (Nasir-
pour, 2013, 2014). Although the subjects were rather good at episodic
retrieval, they did not seem to be good at semantic retrieval (Nasirpour,
2013, 2014).

In France, Binet and Simon (1980) designed mental tests to identify
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the differences among learners. Their approach revealed that individu-
als differed in their mental capacities and that these differences defined
stable mental traits, namely, aspects of knowledge, skill, and intellec-
tual competence that could be measured. The differential perspective
was assigned to evaluate the intelligence or cognitive ability that were
separate from the processes and content of academic learning.

Modularity implies domain specific, innate learning constraints. How-
ever, normal individuals may differ in how they recruit regions into net-
works (Ovsiew, 2007). The methods used in studying groups of subjects
in functional imaging experiments may obscure such individual differ-
ences (Ovsiew, 2007). For example, robust individual differences in pat-
terns of activation emerged in a memory task, differences putatively
reflecting different strategies in performing the task. Individual differ-
ences in the organization of language cortex are clinically evident in the
unusual occurrence of crossed aphasia (aphasia due to right hemisphere
injury in a dextral), crossed non-aphasia (lack of aphasia with a left
hemisphere injury causes aphasia in a dextral), and aphasic deficits in
both dextrals and sinistrals (Ovsiew, 2007).

Recent neuroimaging studies have revealed potentially important dif-
ferences in the timing of PFC development across typical and atypical
individuals (Thompson-Schill et al., 2009). Thompson-Schill et al. (2009)
suggested researchers to account for individual differences in cognitive
abilities among different developmental groups (i.e., infants, toddlers,
adolescents) since different stages of prefrontal maturation are coupled
with different learning opportunities. Cognition without control (i.e. ini-
tially underdeveloped PFC) may allow for other subcortical networks
(e.g., hippocampus) to facilitate certain types of learning at different
developmental stages (Aston-Jones & Cohen, 2005).

2.3. Cognitively based assessment

Most of the educational tests do a reasonable job with certain functions
of testing in measuring knowledge of basic facts/procedures and produc-
ing overall estimates of proficiency within the curriculum (Pellegrino et
al., 2001). Thus, the test strengths are a product of their adherence to
theories of learning and measurement that fail to capture the breadth
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and richness of knowledge and cognition (Pellegrino et al., 2001). To
what extent these assessments capture learners’ complex knowledge and
skills that are essential for success in the information-based economy
(Resnick & Resnick, 1992). Traditional tests do not consider many as-
pects of cognition; therefore, they are not structured to capture crit-
ical differences in students’ levels of understanding (Pellegrino et al.,
2001). Thus, the validity of the inferences drawn from these kinds of
results might be questioned.

Three key elements underlying any assessment are cognition, ob-
servations, and interpretation which are portrayed as the assessment
triangle; for an assessment to be effective, the three elements must be
in synchrony (Pellegrino et al., 2001). Cognition indicates how students
represent knowledge and develop competence in a subject domain. The
question arises as to whether tasks are linked to the cognitive model
of learning and individuals’ knowledge pathways. This raises another
question whether a method, which is optimized for performance, can be
optimal for learning. To Pellegrino et al. (2001), tasks must be carefully
designed to be linked to the cognitive learning and to support the types
of decisions that are going to be based on the assessment results. Firstly,
L2 pedagogy should consider sequence learning in any individual since
sequence learning is linked to individual differences in L2 learning (Kauf-
man et al., 2010). Secondly, L2 pedagogy should highlight the learning-
performance discrepancy since a system which is optimized for perfor-
mance may not be optimal for learning (Thompson-Schill, Ramscar &
Chrysikou, 2009). Observations require the assessment task to elicit illu-
minating responses from students; furthermore, any assessment is based
on interpreting the evidence collected from observations (Pellegrino et
al., 2001). The NRC committee claimed that assessment, curriculum,
and instruction could be better achieved if they were derived from a
shared knowledge base about cognition and learning (NRC, 1999). The
central core, namely cognition, is the scientific understanding of how
individuals learn.

3. Purpose of the Study

This study was carried out to investigate whether the theories of as-
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sessment entail the breadth and richness of cognition among EFL in-
dividuals. Is there an absolute sure-fire assessment for different cogni-
tive beings (EFL individuals)? To Pellegrino et al. (2001), assessment
must be linked to the cognitive learning. Thus, the authors designed a
scale to measure L2 cognitive control and memory pathways, namely
SMPM. Accordingly, the following questions were addressed to answer
the objectives of this study:

1. Are there any significant differences in literal memory pathways be-
tween EFL basic and independent test-takers taking the same test?

2. Which type of test has a greater degree of preference among EFL
test-takers?

3. Is there any relation between EFL learners’ test preference and their
types of memory?

4. Method

4.1. Participants
Five different universities and public/private sectors where English is
the medium or studied as a foreign language were negotiated in Shi-
raz, Iran, in the early 2018. The participants of the study comprised
101 (50 males; 52 EFL independent users; 49 EFL basic users; mean
age 34.63) graduate/post graduate students of universities, EFL learn-
ers and non-students, namely Agriculture College of Shiraz University
(ACSU); Islamic Azad University, Shiraz Branch (IAU); South Industrial
Management Institute (SIMI); Fars Regional Water Company (FRWC),
and Pooräb Fars Engineering Consulting Company (PFECC). Since En-
glish program is a major course in the Iranian university and school
systems, students take EFL classes as part of the university/school cur-
riculum. The reason for selecting these students and staff members was
that they were mature enough to perform on the SMPM questionnaire
and cognitive tests. All the participants from each stratum received the
questionnaire (i.e., SMPM).
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Table 1: Universities, Institutes, and Public/Private Sectors and
Number of Participants

4.2. Instrument
For the purpose of data collection in this study the Self-Report Measure
of Phonological Memory Questionnaire-SMPM (Nasirpour, 2013, 2014,
2018) was used. Self-Report Measure of Phonological Memory Ques-
tionnaire (SMPM) was based on a Likert scale where a set of ordered
responses was arranged on a scale of 1 to 5. The numbers in front of the
choices are the values they carry that manifested the degree of the pref-
erence or tendency of the participants towards the items of the question-
naire, on a five-point Likert scale. The SMPM questionnaire combines 41
items identifying different memory questions: explicit/semantic memory
questions; episodic memory types; implicit memory; priming/recognition
memory questions; working memory questions, and implicit/cell mem-
ory. The respondents were supposed to read the items and select choices.
Accordingly, items 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23 were in-
dicative of explicit/episodic memory; items 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, and 24 were identified explicit/semantic memory. Items 2,
4, 6 and 8 determined controlled semantic retrieval and items 10, 12,
14, 18 and 22 determined selection semantic retrieval. Moreover, items
25, 27, 29, 31, and 33 were working memory; items 24, 30, 32, and 34
indicated whether learners used different types of memory when they
used different learning skills. Besides, items 26 and 28 were the non-
declarative/procedural memory; items 35, 36, 37, and 38 were brain
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potentials associated with priming/explicit (item verbal memory); and
items 39, 40 and 41 indicated implicit/cell memory. The total index of
cognitive control was assessed calculating the sum of the means of se-
mantic memory,priming and working memory. The reliability index for
the SMPM obtained through Cronbach’s Alpha was 0.81.

4.3. Data collection and analysis procedures
The data were collected in Shiraz in two successive months in the winter
2018 from diverse strata serving the purpose of quota sampling. All the
data collection was carried out by the researchers themselves and their
two assistants who have been trained. However, the informed consent
was already obtained, the nature and purpose of the research were again
explained to the participants by the researchers. The participants were
assured of the confidentiality of the results and the advantages of the
study. They took the Persian versions of questionnaires for the ease of
reading and answering.

This project aimed at two EFL levels, namely basic users (A1 & A2)
and independent users (B1 & B2) based on the CEFR description (in En-
glish). Identification of the proficiency level of the participants was based
on 1) actual IELTS Test reports which include CEFR level, and 2) IELTS
Mock Test (2018) which was administered in different aforementioned
sectors. As for Mock Test, their band scores closely aligned with the
levels of the Common European Framework of Reference (CEFR). Most
of the participants had taken the test between two to four weeks before
the study while few of them took the Mock Test one to three weeks after
the study. The participants’ overall CEFR levels fell within the scope of
EFL basic users (49 subjects) and EFL independent users (52 subjects).

The descriptive statistics such as mean, frequency, valid percentage,
cumulative percentage, and standard deviation were calculated for the
data to determine the types of memory pathways and test preferences the
participants were inclined to use. Later, inferential statistical procedures
such as T-test were run on the data. Analysis was performed using SPSS
software version 25.0.
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5. Results

The results of data analysis for each research question are provided be-
low.

Question One:
To observe the difference between L2 memory pathways (semantic/episo-
dicmemory,explicit/implicit memory; cognitive control),the mean and
standard deviation were run. The mean score of the memory pathways
in SMPM fell at high and medium level, which showed discrepancies
among EFL learners in tilting toward a certain type of test or memory
pathway.

As it is evident in Table 2, the mean and standard deviation of the
participants’ L2 memory pathways are displayed. The highest frequently
memory used in Table 2 was implicit memory with a high mean of 3.84
(SD= 0.83). With regard to implicit memory, the mean of explicit mem-
ory was running at about 3.30 (SD= 0.34).

Table 2: Mean and SD of the Memory Pathways

It is worth noting that the lowest frequently memory used in Table 2
was working memory with means of 2.72 (SD= 0.64).

Following this, it was decided to observe differences between those
participants who were mature, mediocre or immature in terms of the
frequency of L2 cognitive control (i.e., the sum of semantic memory,
WM and priming).
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As it is evident in Table 3, almost 8% of the participants in this study
hadmatureL2 cognitive control. 78% of the participants were moderate,
and nearly 14% of the participants were not mature in L2 cognitive
control.

Table 3: The Percentage and Frequency of L2 Cognitive Control

It was also decided to assess the significant difference between EFL basic
and independent users in using specific L2 memory pathways. Thus,
information in Descriptive Statistics and Independent Samples Test was
summarized in Table 4.

As it is evident in Table 4, the difference between the means of EFL
basic and independent users in semantic memory (total) was significant
at 0.05. The mean score of EFL independent users was greater than that
of EFL basic users regarding semantic memory. The mean score of L2
cognitive control of the EFL independent users was greater than that of
the EFL basic users.

Table 4: Descriptive Statistics and T-test Results Combined on
Explicit/Implicit Memory and Cognitive Control Used by EFL Basic
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Mean 
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Explicit 
memory 

basic users 47 3.26 .349 .123 .727 -1.02 97 .309 -.07 
indep. users 52 3.33 .336   -1.02 95 .310 -.07 

Implicit 
memory 

basic users 48 3.90 .726 5.29 .024 .58 98 .558 .09 
indep. users 52 3.80 .929   .59 95 .555 .09 

Semantic 
memory 

basic users 47 3.12 .238 5.22 .024 -4.32 97 .000 -.26 
indep. users 52 3.39 .362   -4.41 88 .000 -.26 

Episodic 
memory 

basic users 48 3.40 .585 .237 .628 1.13 98 .260 .12 
indep. users 52 3.27 .537   1.12 95 .262 .12 

Cognitive  
control 

basic users 47 2.85 .34 1.52 .220 -3.40 97 .001 -.280 
indep. users 52 3.13 .45   -3.45 94 .001 -.280 

Question Two: 

     The researchers assessed significant differences between participants (EFL basic and 
independent users) in terms of the frequency of the individual preference for multiple-
choice/true-false (MC/TF)exam (see Table 5). 

     As illustrated in Table 5, the frequency distribution and percentage present the data in order to 
indicate that 50.5% of the participants in this study were inclined to take multiple-choice/true-
false (MC/TF) exam rather than the written one. Almost 23% of the participants were neutral and 
26.7% of the participants did not prefer to take MC/TF exam.  
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The Percentage and Frequency of MC/TF Preference 
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Valid 

Percent 
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Percent 
Valid 

 
MC/TF were preferred 51 50.5 50.5 50.5 
No difference 23 22.8 22.8 73.3 
MC/TF were not preferred 27 26.7 26.7 100.0 
Total 101 100.0 100.0  
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     To see whether there was any relation between EFL learners’ test preference and their types 
of memoryPearson Correlation was run. 
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As it is evident in Table 3, almost 8% of the participants in this study
hadmatureL2 cognitive control. 78% of the participants were moderate,
and nearly 14% of the participants were not mature in L2 cognitive
control.

Table 3: The Percentage and Frequency of L2 Cognitive Control

It was also decided to assess the significant difference between EFL basic
and independent users in using specific L2 memory pathways. Thus,
information in Descriptive Statistics and Independent Samples Test was
summarized in Table 4.

As it is evident in Table 4, the difference between the means of EFL
basic and independent users in semantic memory (total) was significant
at 0.05. The mean score of EFL independent users was greater than that
of EFL basic users regarding semantic memory. The mean score of L2
cognitive control of the EFL independent users was greater than that of
the EFL basic users.

Table 4: Descriptive Statistics and T-test Results Combined on
Explicit/Implicit Memory and Cognitive Control Used by EFL Basic
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Question Two:
The researchers assessed significant differences between participants (EFL
basic and independent users) in terms of the frequency of the individual
preference for multiple-choice/true-false (MC/TF)exam (see Table 5).

As illustrated in Table 5, the frequency distribution and percentage
present the data in order to indicate that 50.5% of the participants
in this study were inclined to take multiple-choice/true-false (MC/TF)
exam rather than the written one. Almost 23% of the participants were
neutral and 26.7% of the participants did not prefer to take MC/TF
exam.

Table 5: The Percentage and Frequency of MC/TF Preference

Question Three:
To see whether there was any relation between EFL learners’ test pref-
erence and their types of memory Pearson Correlation was run. As illus-
trated in Table 6, the correlation coefficient between MC/TF preference
and episodic memory was .560 and the p-value was 0.000. It can be con-
cluded that the correlation coefficient between MC/TF preference and
episodic memory was significant.

Table 6: Pearson Correlation Between MC/TF Preference and
Episodic/Semantic Memory
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As illustrated in Table 6, the correlation coefficient between MC/TF preference and episodic 
memory was .560 and the p-value was 0.000. Itcan be concluded that the correlation coefficient 
between MC/TF preference and episodic memory was significant. 
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Pearson Correlation Between MC/TF Preference and Episodic/Semantic Memory 

 Episodic memory Semantic memory 
MC/TF 
preference 

Pearson Correlation .560** .034 
Sig. (2-tailed) .000 .738 
N 101 100 

**. Correlation is significant at the 0.01 level (2-tailed). 
 

 

 

 

6. Discussion 

     To offer a comprehensive depiction of cognitively based assessment, this study is premised 
on the idea that heterogeneity of test-takers should be explored in terms of many aspects of L2 
cognitive control and L2 memory pathways. As for the first research question, significant 
differences in literal memory pathways were observed. According to the data,it was detected that 
objective functioning (implicit memory) was greater than subjective functioning 
(explicitmemory). As it is evident in Table 2, the highest frequently memory used was implicit 
memory with a high mean of 3.84 (SD= 0.83). By contrast, explicit memory (the combination of 
semantic and episodic memory) had a moderate mean of 3.30 (SD= 0.34). For the purpose of the 
current study, the researchers juxtaposed the results with psycho-philosophical notions of 
Chalmers (2009) who found out that science of consciousness integrates two key classes of data 
into a scientific framework: 1) third-person data, or data about behavior and brain processes 
(such as perceptual discrimination of external stimuli, levels of access to internally represented 
information, etc.), and 2) first-person data, or data about subjective experience (such as 
visual/bodily experience, emotional experience, etc.) (Chalmers, 2009).From the third person 
point of view, it seems that unconscious perception of visually presented linguistic/non-linguistic 
stimuli were stronger (deciphering implicit questions). Subjects might benefit the distinctive 
quality of subjective/objective experience associated with the theme of the implicit memory 
questions which explained the various third-person data. Based on subjective/objective 
experience, different individuals may have different internal speech in pre-motor coding. 
Comparing the means of explicit (conscious) and implicit (unconscious) memory, the researchers 
suggested that the objective functioning of the phonological system was greater than subjective 
functioning. Thus, their first-person data – the data of subjective experience – might not be data 
about objective functioning. 

The analysis also revealed thatinputs which were once acquired by explicit memory could 
ordinarily be supported by implicit memory.That’s why implicit memory was the highly 
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6. Discussion

To offer a comprehensive depiction of cognitively based assessment, this
study is premised on the idea that heterogeneity of test-takers should
be explored in terms of many aspects of L2 cognitive control and L2
memory pathways. As for the first research question, significant dif-
ferences in literal memory pathways were observed. According to the
data, it was detected that objective functioning (implicit memory) was
greater than subjective functioning (explicit memory). As it is evident
in Table 2, the highest frequently memory used was implicit memory
with a high mean of 3.84 (SD= 0.83). By contrast, explicit memory
(the combination of semantic and episodic memory) had a moderate
mean of 3.30 (SD= 0.34). For the purpose of the current study, the
researchers juxtaposed the results with psycho-philosophical notions of
Chalmers (2009) who found out that science of consciousness integrates
two key classes of data into a scientific framework: 1) third-person
data, or data about behavior and brain processes (such as perceptual
discrimination of external stimuli, levels of access to internally repre-
sented information, etc.), and 2) first-person data, or data about sub-
jective experience (such as visual/bodily experience, emotional experi-
ence, etc.) (Chalmers, 2009). From the third person point of view, it
seems that unconscious perception of visually presented linguistic/non-
linguistic stimuli were stronger (deciphering implicit questions). Subjects
might benefit the distinctive quality of subjective/objective experience
associated with the theme of the implicit memory questions which ex-
plained the various third-person data. Based on subjective/objective
experience, different individuals may have different internal speech in
pre-motor coding. Comparing the means of explicit (conscious) and im-
plicit (unconscious) memory, the researchers suggested that the objective
functioning of the phonological system was greater than subjective func-
tioning. Thus, their first-person data-the data of subjective experience-
might not be data about objective functioning.

The analysis also revealed that inputs which were once acquired
by explicit memory could ordinarily be supported by implicit mem-
ory. That’s why implicit memory was the highly frequently used memory.
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Besides, the capacity for episodic recollection and synthesis of episodic
memory (i.e., semantic memory) depends on the same input structures
and sequences. It seems some of the participants did not benefit from the
frequency of occurrence, categorical relations, overlapping, and timeless
routine experiences. From the third person point of view, it seems that
unconscious (implicit) perception of visually presented linguistic/non-
linguistic stimuli were stronger than that of explicit (conscious) mem-
ory. Thus, inputs which were once acquired by explicit memory could be
supported by implicit knowledge. This corroborates the evidence found
by Thompson-Schill et al. (2009) who broached that a system which is
optimized for performance may not be optimal for learning. These find-
ings revealed that the individual’s performance in an assessment would
be different from his/her previous learning. Thus, cognitive-minded as-
sessment would entaila psycho-cognitive construct which could take ac-
count of changes in learning and test performance.

To Wagner et al. (2004), functional basis of cognitive control has
an influence on long term memory, such as working memory, semantic
memory, and priming. Thus the mean of these three memories can en-
tail cognitive control. As illustrated in Table 3, 8% of the participants
had mature cognitive control, and 78% of them were moderate. But
nearly 14% of the participants did not mature in cognitive control. This
clarifies that certain types of learning are facilitated at different devel-
opmental stages (Aston-Jones & Cohen, 2005). It is also in agreement
with Thompson-Schill et al. (2009) who claimed that different stages of
maturation are coupled with different learning opportunities. Moreover,
individual differences were observed in WMC (Redick et al., 2012) and
executive attention (Kane et al., 2007). Due to the late prefrontal cor-
tex development, what is optimized for learning might not be optimal
for performance(Thompson-Schill et al., 2009). This reveals that an as-
sessment system (as the individual’s performance) seems to be different
from a learning system since different stages of cognitive maturation are
connected with different learning opportunities (Thompson-Schill et al.,
2009). It answers the first and third research questions.

As it is evident in Table 4, The mean score of EFL independent users
was greater than that of basic users regarding semantic memory. How-
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ever, there was no significant difference between EFL basic and indepen-
dent users in implicit and episodic memory. The findings in Table 4 re-
vealed that EFL basic users would process semantic memory as part of a
sequence. The analysis also revealed that language retrieval is sequential
and sensitive to morphological, semantic and syntactic regularities. The
findings of this study was in line with Eichenbaum (2004) who broached
that the episodic memory task can come first since episodic memory is
the gateway through which we encode events and semantic memory. In
other words, EFL learners might need to shift their attention towards the
salient memory pathways one at a time (e.g., episodic memory and per-
ceptual priming); later they may use them concomitantly (e.g., semantic
unification). Accordingly, Brooks and Kempe (2013) observed that each
linguistic unit is perceived or produced as part of a sequence, with one
unit processed at a time. Thus, sequence learning/retrieval were linked
to participants’ differences in L2 learning. This was in agreement with
the findings of Kaufman et al. (2010).

As it is evident in Table 4, the participants in this study had differ-
ent stages of cognitive maturation based on different learning opportu-
nities. The results were in line with Huttenlocher and Dabholkar (1997)
and Thompson-Schill et al. (2009) who broached that due to the late
prefrontal cortex development and heterochronicity, children exhibit im-
paired behavioral and cognitive control for years. Appropriate uses of as-
sessment in standards-based reform (e.g., cognitive-minded assessment,
new psychometric model), a movement that can reshape curriculum,
syllabus and education throughout the world seems to be inevitable.

Considering the second and third research questions, our findings
showed that participants who chose “MC/TF in preference to writ-
ten exam” had a mean of 3.40 (SD=1.20), indicating that the partic-
ipants needed episodic sequence of information to recall (Table 2). It
answers both the second and third research questions. The contami-
nation of episodic/explicit processing often happens to students who
really do know their material but lack the specific “hooks”, “mental
file names” (Jensen, 1998), “inkling”, “whisper”, and “indication” to
retrieve all their learning. Now we find out why 50.5% of the EFL test-
takers like multiple-choice/true-false (MC/TF) test formats; they pro-
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vide the prompts that their brain needs. As it is evident in Table 6, there
was a high correlation between MC/TF preference and episodic mem-
ory. Therefore, at least 50.5% of the subjects needed prompts to repair
their chain of sequential events in their episodic knowledge (see Table
5 and Table 6). Forgetting occurs because such cues are rarely present
when the recall is needed. It answers the second research question.

Since assessment is the process of quantifying the mental character-
istics of individuals, and different fields of knowledge should be defined
by different individuals, universe score variance in G-theory does not
seem to be tenable due to individuals’ L2 cognitive maturation. Why
language learners were different in retrieving materials was partly in-
fluenced by part of their previous individual experiences; besides, their
explicit learning was individually dependent. Since semantic memory
is the synthesis of episodic memory, which is associatively networked
and stored in a distributed network, it links the conceptual representa-
tions. As a result, the association varies between individuals in strength,
their overlap in features and their categorical relations (Nasirpour, 2012,
2013). Therefore, if a psychological test construct is based on semantic
dimension, test-takers, who are not mature enough in linking conceptual
representations, will be the losers.

DIF statistical techniques whose proponents advocate that test-takers
should perform similarly on individual test items regardless of group
membership might reconsider their notion because based on heterochron-
icity (in cognitive maturation) and different memory pathways of indi-
viduals, no two classmates should take the same test (psychological test
construct). As a result, cognitive-minded assessment seems to be called
for.

7. Conclusion

The findings suggested that cognitive maturity in L2 learning/retrieval
may be attributable to the individual differences in using mnemon-
ics, detecting underlying rules and processing semantic unification. The
processes learning and performance entail at different levels of compe-
tence(Pellegrino et al., 2001). Thus, it does not seem that one type of
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assessment can fit all. Nowadays, a single assessment is used for multi-
ple purposes/knowledge in general. However, the more purposes a single
assessment aims to serve, the more sources of variance (heterochronic-
ity, different memory pathways) should be compromised (e.g., Pelle-
grino et al., 2001). The developmental time course of L2 cognitive pro-
cesses testifies the theory of plasticity of connectomes observed among
EFL independent users who seemed to benefited more from experience-
dependent plasticity and analogical reasoning than those of EFL basic
users who struggled with miss-wiring. The findings of L2 cognitive con-
trol (e.g., evolutionary compromises between L2 memories) open up per-
spectives in how EFL learners should be cognitively individuated. The
level of L2 learning/retrieval is highly dependent onthe learners’different
cognitive stages, the extent to which they are able to use linguistic
cues sequentially or concomitantly. Therefore, cognition-related disci-
pline/assessment should be taken into account in both L2 learning and
performance. This model should be based on the best available under-
standing of how different individuals retrieve, perform and develop com-
petence in EFL context. It should serve as the centerpiece of the assess-
ment design process as well.

8. Implications

The results of the present study highlight the need for merging L2 meth-
odologies in cognition and learning and methods of L2 measurement. L2
assessments should be able to assess how cognitively mature learners re-
trieve linguistically dependent cues, in comparison with L2 learners who
are less mature in this regard. Such information can help L2 educational
systems dealing with L2 learning and assessment to differentiate among
many levels of plasticity and competence. To sum up, to design better
assessments, test designers should integrate cognitive and measurement
principles.
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