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Abstract 

This research was carried out to comparatively study the impacts of portfolio-based 
assessment, self-assessment, and scaffolded peer assessment on reading comprehen‑
sion, vocabulary learning, and grammatical accuracy of Afghan English as a foreign 
language learners. To accomplish this, 172 learners enrolled at a language institute, 
through an Oxford Quick Placement Test (OQPT), 120 lower-intermediate learners 
and 5 higher-intermediate learners were selected. These selected participants were 
assigned into four groups: portfolio group (N = 30), self-assessment group (N = 30), 
scaffolded peer assessment group (N = 35), and control group (N = 30). The five higher-
intermediate learners were injected into the scaffolded peer assessment group to 
function as the mediators, hence more participants in the group. After selecting the 
participants, through a reading-span test developed by Shahnazari (2013), learners’ 
working memory (WM) span was determined. It was discovered that 16 subjects in 
the portfolio condition, 14 self-assessment learners, 18 participants in the peer assess‑
ment group, and 13 participants in the control condition had high WM, while the rest 
of the participants had low WM. Thereafter, through validated instructor-made tests, 
subjects’ reading comprehension, knowledge of targeted lexical items, and grammati‑
cal accuracy at baseline were determined. Then, a ten-session treatment began. After 
the treatment, a follow-up post-test was administered. The results of three two-way 
between-group MANOVA disclosed that all three experimental conditions outstripped 
the comparison group on the second occasion and that high WM learners outstripped 
low WM learners (with a large effect size on reading comprehension test (partial eta 
squared = .365), a moderate effect size on the same test among high vs. low WM 
learners (partial eta squared = .095), a large effect size on vocabulary post-test (par‑
tial eta squared = .465), a moderate effect size on the same test among high vs. low 
WM learners (partial eta squared = .083), a large effect size on grammar test (partial 
eta squared = .500), and a moderate effect size on the same test among high vs. low 
WM learners (partial eta squared = .072)). The results further revealed that subjects 
in the scaffolded peer assessment group outstripped subjects in other experimental 
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conditions, but the difference was non-significant. Additionally, the difference between 
the portfolio assessment and self-assessment group was not statistically significant. The 
implications of the study are reported.

Keywords:  Alternative assessment, Grammatical accuracy, Portfolio assessment, 
Scaffolded peer assessment, Self-assessment, Reading comprehension, Vocabulary 
learning

Introduction
There has always been a passion among L2 practitioners to improve their learners’ lan-
guage proficiency. To this end, they have always tried and tested different instructional 
techniques and instruments, so they might facilitate language learning among their 
learners. In ESL/EFL environments, alternative assessment techniques are frequently 
utilized to enhance learning. According to Hargreaves et al. (2002), alternative assess-
ment is intended to create strong, productive learning for students themselves in con-
trast to standardized testing. As examples of alternate evaluation methods, they give 
conferences, observational checklists, self- or peer assessments, diaries, and learning 
logs in addition to portfolios. Portfolio evaluation, on the other hand, is undoubtedly the 
most well-known and significant example of an alternate assessment approach.

A topic that has gained some research attention in the ESL literature is portfolio 
assessment (Lam, 2017), a well-studied assessment-as-learning strategy (Alam, 2019; 
Lam, 2020). The portfolio is a planned pupil work collection that demonstrates the stu-
dent’s efforts, development, and achievements in one or more areas of the curriculum, 
according to Paulson et al. (1991). Portfolio evaluation, which is typically utilized in writ-
ing classes, has been shown to support writing improvement self-assessment, and peer 
assessment (Barrot, 2016; Lam, 2017). In a similar vein, it has a favorable impact on stu-
dents’ autonomy, motivation, and reflective thinking (Lee, 2017; Sultana et al., 2020).

Another example of alternative assessment is self-assessment, a self-monitoring pro-
cedure training language learners how to use metacognition (Esteve et al., 2012). This 
implies that when students evaluate themselves, they control metacognitive processes 
(Takarroucht, 2021). Metacognitive processes include self-regulation abilities, metacog-
nitive knowledge, and metacognitive experiences (Iwai, 2011). The definition of meta-
cognitive knowledge is the understanding of task demands and approaches. The capacity 
to identify performance problems through reflection and problem-solving is known as 
metacognition (Tarricone, 2011). Executing metacognitive methods, including plan-
ning, monitoring, and assessing, is a requirement for developing self-regulation skills 
(Iwai, 2011). A group of higher-order processes known as metacognitive strategies are 
in charge of identifying performance flaws and carrying out cognitive techniques (Tar-
ricone, 2011). Metacognitive methods are a form of self-regulation.

Sorting through the literature reveals that peer assessment is another instantiation of 
alternative assessment. Students can discuss their personal performance and academic 
requirements with their peers using the communication strategy known as peer evalu-
ation. Peer assessment is a type of collaborative learning and formative evaluation that 
can be utilized in EFL/ESL courses. Peer assessment can enhance students’ production 
abilities by incorporating them into revisions (Zhao, 2010), make learners more inter-
ested in production (Shih, 2010), scaffold students’ production process, and enhance 
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critical thinking (Hyland, 2000). Authors are allowed to exhaust their texts and get oth-
ers’ interpretations of them (Joordens et al., 2009). Moreover, peer evaluation might pro-
mote learner autonomy (Yang et al., 2006).

In addition to what went above, individual differences are thought to be crucial in lan-
guage learning and processing (Kidd et al., 2018), and they can reduce or even modify 
the effects of instruction (Li, 2017). They have been demonstrated to have significant 
explanatory value when predicting learning outcomes in second or foreign language 
learning (Pawlak, 2017). One such individual difference is working memory (WM). It is 
an attentional mechanism with a finite capacity that facilitates sophisticated cognitive 
processing (Cowan, 2017). WM, according to Baddeley (2017), is a system made up of 
storage subsystems that are in charge of temporarily storing and processing both ver-
bal and visual-spatial information (the phonological loop and the visuospatial sketchpad, 
respectively); a domain-general component that is in charge of controlling and regulat-
ing attention; and an episodic buffer that acts as a link between the storage subsystems 
and the episodic buffer. Attention management, analogical reasoning, explicit deduction, 
information retrieval, and decision-making are just a few of the cognitive processes that 
the WM is critical to for L2 learning (Tagarelli et al., 2016), as well as the storage of met-
alinguistic knowledge as L2 language learners comprehend and produce it.

It is impossible to understate the role that reading comprehension plays in aca-
demic success. People’s lives are significantly impacted by learning to read (Alawajee & 
Almutairi, 2022). The secret to learning new things and succeeding at work is reading 
(Castles et al., 2018). According to Seymour (cited in Pallathadka et al., 2022), reading 
comprehension is the capacity to interpret information from texts. Reading comprehen-
sion is a cognitive process that involves deriving meaning from texts, according to Wool-
ley (2011), and it strongly depends on the reader’s ability to comprehend written texts 
accurately and fluently.

It is undeniable that vocabulary is crucial to learning a second language (Kargar 
Behbahani & Kooti, 2022). According to those that have studied vocabulary, Harmer 
(2001) considers it to be the language’s main organ and its flesh. Furthermore, according 
to Mediha and Enisa (2014), vocabulary is essential to the communication of any mes-
sage. Furthermore, Wilkins (1972) believes that a big vocabulary is more crucial than 
grammar while acquiring an L2. Consequently, learning new words is a crucial compo-
nent of studying any second or foreign language.

Growing concerns about learners’ language accuracy in recent years have led to a reas-
sertion of the importance of grammar in syllabus design and class material, even to the 
point of paying explicit attention to grammatical forms and rules. It has been essen-
tial for English teachers to instruct students in grammar correctly. But as Ellis (1997) 
emphasized, there are several pedagogical approaches available to language practition-
ers; the question is how to teach grammar from among them. Grammar instruction 
always receives significantly greater attention from English teachers at high schools than 
other language instruction. This is primarily because of the school final exam, which 
focuses primarily on grammar and uses the pass percentage of the pupils as a measure of 
the effectiveness of the teachers (Torkabad & Fazilatfar 2014).

Being an English teacher working for Afghanistan’s ministry of education, I fre-
quently observe my students’ less-than-satisfactory performance on language tests, 
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both teacher-made exams and high-stakes standardized ones. One contributing 
factor to this low performance on language tests is the fact that enough time is not 
dedicated to language instruction in the government-initiated curriculum. Therefore, 
there is certainly a need to look for alternative possibilities to make the most of the 
time at hand and ensure learners’ language growth.

Despite the plethora of research on the above-mentioned alternative assess-
ment examples and individual differences (i.e., WM capacity), studies investigat-
ing the interplay between individual variations and instructional circumstances 
or approaches are still somewhat rare (Benson & Dekeyser, 2019; Ruiz et  al., 2018). 
Additionally, it is well-acknowledged that vocabulary serves as the foundation of lan-
guage. Notwithstanding, according to Ritonga et al., (2022), almost no study has ever 
attempted to investigate the effect of alternative assessment on vocabulary learning. 
Furthermore, in a world wherein English is seen as the most significant lingua franca, 
Afghan EFL learners’ general English proficiency and particularly their reading com-
prehension skill is extremely insufficient (Pallathadka et al., 2022). Grammar is given 
more emphasis in Afghan classrooms than other linguistic skills. This is because high-
stake exams in Afghanistan are mostly dependent on grammar. Although grammar is 
highly valued in Afghan high schools, Afghan EFL students fail to acquire the gram-
matical features to which they are exposed, hence their grammatical knowledge is 
inadequate (Patra et al., 2022).

In addition to what has been explained above, numerous researchers have been con-
cerned with the impacts of one of the examples of alternative assessment on language 
learning. After all, one question that remains is this: what alternative assessment is 
more facilitative of different language skills or language components? To accomplish 
it, this investigation seeks to vehemently fill this lacuna, add to the literature, and help 
language practitioners around the globe understand which alternative assessment is 
more helpful in developing learners’ language abilities. Moreover, to gain a wider per-
spective into how these different alternative assessment procedures might help lan-
guage learners sharpen their linguistic skills, the potential role of WM capacity is also 
investigated to see how this individual difference could mediate language learning 
through different examples of alternative assessment.

Based on the above explanations, this study has three major objectives. The first 
objective of this study is to investigate the comparative effect of portfolio assessment, 
self-assessment, and scaffolded peer assessment on vocabulary learning with WM as 
an intervening variable. Secondly, the study objectifies to see which of the aforemen-
tioned assessment types is more facilitative of reading comprehension with WM as 
a moderating variable. Finally, this experiment looks into the comparative effect of 
these kinds of alternative assessments on the grammatical accuracy of language learn-
ers across different WM capacities. Therefore, this study looks to find an appropriate 
answer to the below-mentioned research questions:

•	 Research question 1: Is there any significant difference between learners receiving 
portfolio assessment, those receiving self-assessment, and those receiving scaf-
folded peer assessment on reading comprehension across different WM capaci-
ties?
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•	 Research question 2: Is there a noticeable difference in vocabulary learning across 
various WM capacities between students who receive portfolio evaluation, those 
who receive self-assessment, and those who receive scaffolded peer assessment?

•	 Research question 3: In terms of grammatical accuracy across various WM capaci-
ties, are there any notable differences between students who receive portfolio eval-
uation, those who receive self-assessment, and those who receive scaffolded peer 
assessment?

As mentioned above, language instructors have always been on the lookout to find a 
panacea for their learners’ language growth. Despite the numerous studies which have 
independently explored the efficacy of the above-cited alternative assessment varieties, 
to the best of what the researcher knows, no research has ever attempted to compare 
different alternative assessment strategies to see which is more facilitative of language 
skills. Additionally, this study also examines WM contributing role to see if individuals 
with different WM capacities can develop their language skills similarly. The researcher 
hopes that the results of this study help language teachers understand which strategy 
is of more help in actual language classrooms. Furthermore, the researcher also hopes 
that the results of this endeavor pose several theoretical implications for researchers in 
instructed SLA domain. Besides, this study’s findings might help course designers, mate-
rials developers, learners, and all stakeholders.

Literature review
In this section, at first theoretical considerations in alternative assessment at stakes, 
portfolio assessment, self-assessment, and peer assessment are discussed. Then and only 
then the experimental studies regarding these instantiations of alternative assessment 
are dealt with.

Theoretical underpinnings

Portfolio assessment

Electronic or printed dossiers containing student-written scripts are called portfolios. 
These scripts have been selected over time and are often supported by a reflective jour-
nal. In the field of education, portfolio assessment is frequently considered to be pref-
erable to the more common, product-focused standardized tests (Kirkpatrick & Gyem, 
2012). Numerous studies in second/foreign language (L2) have highlighted the benefits 
of portfolio assessment in terms of L2 teachers’ positive experiences with various types 
of it (Lee, 2017); the contribution of the portfolio to L2 learners’ autonomy, self-regu-
lated learning, social awareness, and metacognitive awareness (Behbahani et al., 2011); 
and the mediation role of portfolio assessment in revising works-in-progress (Azizi 
& Namaziandost, 2023; Mphahlele, 2022). Because of the rigidity of L2 teachers (Xu 
& Brown, 2016), insufficient literacy in language assessment (Gan & Lam, 2020), and 
low student involvement (Lee & Coniam, 2013), its complex and comprehensive grad-
ing (Song & August, 2002), and the test-driven, dominant culture in most educational 
systems, portfolio assessment has remained highly contentious in actual classroom set-
tings despite the claimed educational benefits (Lam, 2018). As a result, there have been 
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several difficulties with fully implementing portfolio assessment in L2 contexts, prompt-
ing Hyland and Hyland (2019) to ask for more extensive study on these issues.

The process-oriented peer assessment approach to L2 writing redefines it from a peda-
gogical standpoint as a recursive and metacognitive activity that involves L2 learners in 
routine reflection on their language development (Lam, 2019). According to Vygotsky’s 
(1987) social constructivism model of learning, second-language learners learn best 
when they actively create their knowledge of the target language through social interac-
tions rather than just receiving it and serves as the foundation for portfolio-based assess-
ment. The L2 learners’ “knowledge of writing as a socially situated practice in academic 
discourse groups,” for instance, is strengthened by writing portfolios (Duff, 2010, p. 169). 
As a result, it can evaluate the development of L2 writers’ higher-level writing abilities 
(such as textual and discursive writing) as well as their lower-level writing abilities (such 
as writing mechanics and punctuation) (Steen-Utheima & Hopfenbeck, 2018).

Successful learner engagement, according to Chappuis (2014), depends on how well 
L2 learners grasp the aims in writing portfolios, how quickly they can visualize the gap 
between their current situation and those aims, and how to attain the aims. In a similar 
vein, it is advised that L2 writing instructors foster self-reflection by scaffolding the stu-
dents through tutorials to the entire portfolio assessment process (Kusuma et al., 2021; 
Rezai et al., 2023), using examples and prompts (Gregory et al., 2001), extending dead-
lines to further engage students (Lam, 2020), and disclosing the assessment rubrics to 
them (Panadero & Romero, 2014).

Self‑assessment

Many language teachers and academics agree that self-assessment and other alterna-
tive modes of assessment have received much research and support. Numerous types 
of research in the area have shown that self-assessment is very important and effective 
in fostering different language learning techniques and skills as well as in increasing the 
awareness and motivation required for language acquisition (Birjandi & Hadidi Tamjid, 
2010). Self-assessment in particular hence looks appropriate to be included in the lan-
guage learning curriculum.

To provide a thorough image of what pupils know and need to learn, assessment 
describes the procedures used to gather, trade, and negotiate data from a variety of 
important sources (Ebadi & Rahimi, 2019). Bachman et al. (2010) speak of self-assess-
ment when one assesses their work. The technique of self-assessment should therefore 
be promoted and taught to every learner. The core of self-assessment, according to 
Locke et al. (1996), is the basic evaluation of one’s deservingness, effectiveness, and com-
petence as a person. This idea is a wide, latent, higher-order attribute that includes neu-
roticism, self-efficacy, and self-esteem.

High levels of self-evaluation enable people to adapt to new circumstances and strive 
to fulfill their obligations to the best of their abilities (Al-Mamoory & Abathar Witwit, 
2021; Jiang et al., 2022). Those with high levels of self-awareness can pause, reflect, and 
alter their emotional experiences (Putro et al., 2022). To enhance their learning, high-
level self-awareness learners control their emotional experiences (Hu, 2022). Eysenck 
(1990) claimed that CSA can be used as a gauge of emotional stability in this regard. 
Additionally, self-evaluation promotes students’ wellbeing (Jahara et al., 2022). Learners 
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should exercise their metacognitive skills, critical thinking, affective thinking, self-effi-
cacy beliefs, and academic emotion (Wei, 2020; Zhang, 2022; Davoudi & Heydarnejad, 
2020; Khajavy, 2021; Khajavy et al., 2020; Namaziandost & Cakmak, 2020) to implement 
self-assessment.

Scaffolded peer assessment

Feedback is the process through which students analyze critiques of their learning and 
apply them to themselves to become better students (Carless & Boud, 2018). For stu-
dents to provide constructive critiques and comments on each other’s work in an organ-
ized learning process, there are two options: peer assessment and peer review. Peer 
assessment procedures allow for building critical judgment in addition to improving the 
activities being evaluated (Lipnevich & Smith, 2022; Malecka et al., 2020; Nicol, 2020).

There are various ways that peer assessment can assist learners. First of all, learn-
ing through peer assessment can help assessors better their job. In particular, they 
can improve their knowledge of the project’s specifications, evaluation criteria, and 
topic (Noroozi et  al., 2016); produce additional ideas; learn from the work of their 
peers; and critically evaluate their work (Hsia et al., 2016). Students can gain insight 
into how to enhance their performance as assessees whose work is evaluated by peers 
(Hsia et  al., 2016). The advantages of obtaining peer feedback are mostly depend-
ent on how useful the feedback is and, more crucially, how effectively pupils apply it. 
Also, the utilization of feedback has a substantial impact on how well students’ final 
projects turn out.

Unfortunately, pupils lack subject-matter expertise. Some comments might be false 
or deceptive. Assessees may become confused when many assessors make conflicting 
comments (Mostert & Snowball, 2013). Students also doubt their peers’ abilities to offer 
feedback and do not regard them as “knowledge authorities” (Gielen et al., 2010, p. 305). 
This cynicism can affect assessees in both good and bad ways. In particular, the skepti-
cism may lead to resistance to peer feedback or a reluctance to follow the recommenda-
tions of peer assessors. On the other side, a skeptic’s mindset might inspire assessees to 
come up with suggestions for improvement (Gielen et al., 2010; Jiangmei, 2023).

Peer learning, which is often referred to as collaborative learning, is based on social 
constructivism and holds that when learners socially interact with their peers outside 
of the classroom, learning occurs more actively (Roschelle & Teasley, 1995). Through 
exchanging personal tales, perceptions, and reflections, students positively rely on one 
another and aid one another’s mental models (Johnson & Johnson, 1987). Members 
of the group attempt to individually contribute to progress learning and accomplish a 
group goal in a cooperative learning environment (Johnson et al., 2014). This approach 
supports students’ cooperative knowledge-building (Naserpour & Zarei, 2021). While 
everyone in the group accepts responsibility for their learning, there is a strong interde-
pendence among them (Bolukbas et al., 2011).

In Sawyer’s (2006) work, the help provided during the educational process to meet 
students’ needs when they are introduced to novel concepts and skills is referred to as 
scaffolding. This could lead to higher and more thorough levels of learning (Naserpour 
& Zarei, 2021). The zone of proximal development (ZPD), a main idea in socio-cultural 
theory, and folding have a close association. According to Vygotsky (1987), ZPD is the 
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difference between a child’s actual and anticipated levels of development, which are 
determined by how well they can manage problems when given direction from adults or 
more proficient peers (Verenikina, 2008). Scaffolding is the temporary assistance of an 
expert given to a beginner to boost their independence. This help is gradually lessened 
or withdrawn as students demonstrate mastery, complete activities on their own, and 
develop their skills and capabilities (Diaz-Rico & Weed, 2002 cited in Homayouni, 2022).

Working memory

The term “working memory” describes the capacity to retain and process data while 
performing continuous cognitive tasks (Li, 2023). The term “working memory” was first 
used to refer to a revised understanding of short-term memory as a cognitive resource 
for concurrent information storage and manipulation as opposed to only a passive stor-
age device. WM is a subject of many studies in SLA because of its alleged impact on 
the procedure and results of language learning (SLA). Harrington and Sawyer (1992), 
who looked into the function of WM in text understanding, and Mackey et al. (2002), 
who looked into the relationships between WM and L2 interaction, are two pioneer-
ing research on WM in SLA. Since these landmark findings, interest in the mediating 
function of WM in numerous facets of L2 learning has steadily increased. Despite the 
increasing interest in WM in L2 research, there has been a lack of consensus regarding 
its conceptualization, measurement, and process. This has led to a variety of inconsist-
ent, and occasionally contradictory, results from the research.

Several theories have been put up to explain the connections between the various WM 
components (Miyake & Shah, 1999; Namaziandost et al., 2022). Two models, the multi-
componential model, and the unitary model serve as the fundamental representations 
of these theories. Baddeley (2017) promoted the multi-component model, which divides 
WM into four parts: the central executive, the phonological loop, the visual-spatial 
sketchpad, and the episodic buffer. According to Baddeley (2017), the central executive 
coordinates across various components focuses and shifts attention, allocates resources, 
and communicates with long-term memory. A passive storage system for keeping and 
practicing auditory information is the phonological loop. It is a tool for acquiring vocab-
ulary and is crucial for learning new vocabulary, not just random correlations between 
well-known words. For storing and practicing knowledge in the form of pictures, shapes, 
colors, directions, places, and their arrangements, turn to the visual-spatial sketchpad. 
The episodic buffer serves as a temporary storage area for combining discrete informa-
tion bits into larger units, connecting short-term and long-term memory, and connect-
ing data from various sources and data in various formats.

The reading span test that Daneman and Carpenter (1980) devised, which simultane-
ously examines the storing and processing components, is where the unitary model’s 
North American origins may be found. The storage and processing tasks in this archi-
tecture are interdependent and share the same resource pool. The storage and process-
ing operations are trade-offs, thus providing more resources to one will result in fewer 
resources for the other. The unitary model states that executive control, despite playing 
a significant role, as well as storage alone, such as phonological loop and visuospatial 
sketch pad, cannot describe WM.
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Experimental underpinnings

Portfolio assessment

As an example of alternative assessment, numerous researchers have investigated the 
efficacy of portfolio-based assessment of language growth. For example, Barrot (2021) 
looked into the impacts of e-portfolio on ESL learners’ writing. Eighty-nine L2 English 
speakers from four English classrooms participated in the study. An e-portfolio was used 
by two classes in the treatment group (N = 48), whereas a traditional portfolio was uti-
lized by the other two classes in the control group (N = 41). Findings showed that e-port-
folio learners outstripped the traditional portfolio group. These outcomes were linked 
to the e-portfolio’s flexible, accessible, interactive capabilities, and its capacity to expose 
learners to peer pressure.

Another research that has studied the potential of portfolio assessment in reading 
comprehension in an EFL setting is that of Amani and Salehi (2017). Their study objecti-
fied to evaluate the effects of the portfolio as a descriptive evaluation technique on the 
growth of Iranian EFL students’ text understanding skills using Prospect 2 as the foun-
dational text. To achieve this, 20 female EFL students from an Iranian guidance school 
were chosen. Members of the experimental group received the portfolio assessment, 
whereas the control group members received the traditional assessment. The students in 
both groups took two text understanding assessments as a pretest and post-test to gauge 
their level of reading comprehension before and after the intervention. Descriptive and 
inferential statistical techniques were used to conduct the statistical study. The results 
did not demonstrate that the portfolio was superior to the traditional scoring method in 
helping children develop their reading comprehension.

In another research, Nourdad and Banagozar (2022) examined the potential role of 
e-portfolio evaluation on vocabulary learning and retention. Ninety-two guidance 
schools were chosen as the study’s subjects to achieve this goal. They were split into two 
experimental and control groups at random. The experimental group practiced e-port-
folio evaluation while the control group adhered to the traditional in-class quizzes. The 
experimental group’s members were instructed to make their e-portfolios and keep 
a log of the lessons they learnt both during and after the online sessions. Also, it was 
requested that they upload the reflection sheets to their e-portfolios. To collect informa-
tion regarding the impact of portfolio assessment in each grade, three parallel tests were 
used: a pretest, an immediate post-test, and a delayed post-test (a total of nine tests). 
The treatment participants outstripped the control condition in terms of acquisition and 
retention of EFL vocabulary, according to the findings of a one-way ANCOVA.

Examining the efficacy of portfolio-based assessment in language growth is not 
restricted to the above-mentioned studies. In newly published research, Rezai et  al., 
(2022a, 2022b) wondered whether e-portfolio assessment can cultivate EFL learners’ 
vocabulary, motivation, and attitudes. After homogenizing 100 EFL male students for 
this project, 50 were randomly assigned to the experimental group and 50 were placed 
in the control group. Following that, they completed the pretest, interventions, and 
post-test procedures. Eighteen 1-h sessions were held twice a week, and the experimen-
tal group received their training using e-portfolios, whereas the control group received 
their training through more traditional means. Using the use of an independent-sample 
t test, mean calculations, and percent calculations, the acquired data were examined. 
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The post-test results showed that the experimental group fared better than the control 
group in terms of vocabulary knowledge improvements. The results also showed that in 
terms of motivation after the interventions, there was a significant difference between 
the two groups. The results also demonstrated that the participants’ sentiments about 
the e-portfolios were quite favorable.

Self‑assessment

Although numerous studies on the impacts of self-assessment on L2 learning have been 
undertaken over the past 10  years, none has looked into how self-assessment reports 
affect L2 learning. It was for this reason that Rezai et al., (2022a, 2022b) sought to exam-
ine Iranian teenagers’ perceptions of the efficiency of self-assessment reports in develop-
ing writing skills as well as how self-assessment reports enhance their writing abilities. 
The researchers chose one whole grade 11 class for this study. A self-assessment report 
based on Nunan’s (2004) template was created and distributed to the students to help 
them evaluate their writing each week during the 15 sessions of instruction, which were 
held twice a week. Six students were used in a focus group interview that followed. The 
students’ writing abilities in terms of content, language, and organization showed con-
siderable improvement, according to the findings. The focus group interview results also 
revealed four themes: improving students’ understanding of evaluation standards, fos-
tering greater self-control, giving students a say in their academic futures, and boosting 
students’ writing drive.

The effects of self-evaluation, planning, goal-setting, and reflection on students’ self-
efficacy and writing performance before and after revision were examined by Chung 
et  al. (2021). Their findings revealed that the treatment condition had significantly 
improved on the post-test in terms of writing performance. In addition, they discovered 
that participants’ self-efficacy changed dramatically from before to after the revision.

One alternate method for gauging students’ English-speaking prowess is self-evalu-
ation. Students are allowed to learn about, practice, and improve their speaking skills 
through this evaluation. Nonetheless, it is unlikely that projects of this nature were typi-
cal throughout Indonesia. Alek et al. (2020) wanted to understand how pupils at Link 
and Match vocational high school felt about using self-assessment to evaluate their 
speaking performance. Five items about the use of self-assessment were included in the 
questionnaire used to collect the data for this study. The data in this qualitative study 
had undergone a descriptive analysis. Thirty students from vocational high schools 
who were majoring in multimedia were included in this study. The majority of students 
believed that self-evaluation was highly beneficial since it helped them understand their 
functional capabilities and how to improve them to meet course objectives, particularly 
the speaking course objective. Furthermore, some students believed that self-assessment 
was very helpful because the teacher did not frequently utilize this assignment and the 
students did not enjoy trying to evaluate themselves. These researchers concluded that 
to investigate and evaluate pupils’ speaking abilities, self-assessment is highly helpful.

Peer assessment

Peer assessment has been more prevalent in classrooms and other learning environ-
ments in recent years. Despite the widespread belief that peer assessment improves 
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learning across empirical investigations, the outcomes are conflicting. Li et  al. (2020) 
combined findings based on 134 impact sizes from 58 trials in a meta-analysis. The per-
formance of peer assessment learners is improved by 0.291 standard deviation units as 
compared to those who do not. They also conducted a meta-regression study to look at 
the variables that may affect the peer assessment effect. The most important element 
is rating system training. Peer assessment effect size is significantly greater when stu-
dents have received rater training than when they have not. Peer assessment that is com-
puter-mediated rather than paper-based is also linked to larger learning gains. Other 
factors (including rating format, rating standards, and peer assessment frequency) also 
have observable effects but are not statistically significant. Finally, these L2 researchers 
suggested that researchers and educators can use the findings of the meta-analysis as a 
guide to decide how to use peer evaluation as a learning tool effectively.

In another study, Moghimi (2022) explored the comparative effects of peer assessment 
and self-assessment, and gender on Iranian EFL learners’ accuracy in speech. Based on 
the Quick Oxford Placement Exam, 60 homogeneous were chosen. An OQPT, peer, and 
self-assessment questionnaires served as the study’s tools. To calculate the results, SPSS 
version 20 was used. The means were similar, but the male students’ mean score was 
slightly higher than the female students. Furthermore, assessment types had a substan-
tial impact on speech accuracy performance and that peer assessment was superior to 
self-assessment in this area.

Another study that has dealt with the efficacy of peer assessment coupled with scaf-
folding on oral skills and lexical growth is that of Homayouni (2022). The researcher 
chose 5 intermediate English learners and 37 lower-intermediate English learners 
through cluster sampling to achieve this goal. Then, 5 more proficient students and 20 
lower-intermediate participants were assigned at random to the experimental group. 
The intermediate learner was given the role of the mediator in groups of 5, and they 
were in charge of providing feedback to their peers. There was no mediator assigned 
to the control group, which included the remaining individuals. Throughout four train-
ing sessions, both the scaffolded peer assessment of speaking and vocabulary learning 
was conducted. A one-way repeated measures ANOVA and an independent sample t 
test were performed in this randomized pre-test-post-test-delayed post-test trial. The 
outcomes of the statistical analysis showed that scaffolded peer evaluation had a sig-
nificant positive influence on learners’ vocabulary growth and speaking ability. That is, 
both speaking abilities and vocabulary knowledge can be developed by using scaffolded 
peer assessment in a group-oriented setting. The study’s pedagogical implications sug-
gest that language instructors can use the sociocultural theory and social constructivism 
concepts put out by Vygotsky (1987) to widen and deepen students’ ZPD.

Working memory

As an individual difference trait, WM is claimed to mediate language learning. To verify 
this claim, Chow et al. (2021) investigated the roles of reading anxiety and WM in text 
understanding among Chinese EFL students. There were 105 Chinese ESL undergradu-
ates altogether. The results revealed that verbal WM and reading anxiety, as reflected by 
reading traits and state anxiety, were the only two independent predictors of ESL read-
ing comprehension. Moreover, there was no discernible connection between reading 
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anxiety and WM. The association between verbal WM and ESL reading comprehension 
was found to be somewhat mediated by reading anxiety, according to mediation analy-
ses. These findings provide insight into the strategies for improving ESL learning and 
emphasize the significance of affective and cognitive components in determining ESL 
text grasping.

In another study, Teng and Zhang (2021) purported to investigate how WM functions 
in vocabulary learning with multimedia input. They focused on the potential connec-
tions between executive WM and phonological short-term memory (PSTM), as well as 
the effects of three different input conditions (definition + word information + video, 
definition + word information, and definition) on the acquisition of vocabulary in a sec-
ond language (L2). Ninety-five students in all completed the three learning scenarios 
and passed the two WM tests: the reading span exam, which assesses complex execu-
tive WM, and the non-word span test, which evaluates PSTM. They tested both recep-
tive and productive vocabulary knowledge both at the beginning and end of the 2 weeks. 
Based on repeated-measures analysis of covariance (ANCOVA), our results show that 
complex and phonological WM plays a significant role in vocabulary learning and reten-
tion under the three conditions. They also showed that the definition + word informa-
tion + video condition has pronounced effects on vocabulary learning and retention.

In another study, Patra et al. (2022) looked at how learning English future tense was 
impacted by processing instruction (PI) and output-based activities, with WM serving 
as a mediating factor. To achieve this, 99 participants with pre-intermediate English pro-
ficiency as determined by the Oxford Placement Test were chosen for the study. They 
were split into three groups, each of which contained 33 learners: PI, output, and con-
trol. Utilizing a reading-span test, it was discovered that only 14 of the PI group’s sub-
jects, 15 of the output group’s participants, and 13 of the comparison group’s students 
had poor WM levels, while the other participants had strong WM levels. Then, a Bonfer-
roni adjustment post hoc test and a two-way between-group analysis of variance were 
carried out. The analysis’ findings demonstrated that the output and PI groups both out-
stripped the control group. The grammatical gain between the PI and output groups was 
also the same. Moreover, students with high WM did better than those with low WM. 
These L2 researchers concluded that output-based learning activities and PI can help 
teachers adopt powerful tactics to increase the knowledge and awareness of L2 learners.

All in all, the abovementioned studies point to the efficacy of portfolio assessment, 
self-assessment, and peer assessment. However, sorting through the literature reveals 
that there remains a paucity of research examining the comparative effects of these 
types of assessment on language development. Among the studies cited above, only 
Moghimi (2022) examined the comparative effects of peer assessment and self-assess-
ment on learners’ accuracy in speaking. One study is not enough in making sure whether 
peer assessment is superior to self-assessment. Additionally, to the best of what the 
researcher knows, no study has ever attempted to examine the mediating role of WM 
on the effects of different types of alternative assessment in language development. It is 
for these reasons that this study attempts to fill the gap and comparatively examine the 
effects of portfolio assessment, self-assessment, and scaffolded peer assessment on read-
ing comprehension, vocabulary learning, and grammatical accuracy in an EFL setting. 
The researcher hopes that the results gleaned from this study will add to the literature, 



Page 13 of 38Hammad Al‑Rashidi et al. Language Testing in Asia           (2023) 13:24 	

fill a knowledge gap, help language teachers assist in language development in their 
learners, and help material designers how to design better textbooks.

Method
In this section, the study’s design, setting and subjects, instruments, data collection pro-
cedure, and method of data analysis are discussed in detail.

Design

Since it was impossible for the researcher to randomly select the participants of the study, 
a quasi-experimental pretest-post-test control design (Ary et  al., 2019) was employed 
in this current quantitative investigation. Four groups participated in this exploration: 
three treatment groups and a control group. The experimental groups included a port-
folio group, a self-assessment group, and a peer assessment group. The variables of the 
study include an independent variable (i.e., type of treatment) with four levels discussed 
just above, three dependent variables (i.e., scores on tests of reading comprehension, 
vocabulary, and grammar), along with a moderating variable (WM capacity). It needs to 
be mentioned that learners’ reading comprehension, vocabulary growth, and grammati-
cal accuracy were checked on two occasions, once before the treatment (pretest), and 
once right after the treatment (post-test).

Setting and participants

A hundred and twenty-five students studying English at a private language institute 
in Kandahar, Afghanistan, participated in this study. They were chosen for the study 
through convenient sampling. This sample was chosen out of 172 subjects. To be more 
specific, through an Oxford Quick Placement Test (OQPT), 120 subjects with lower-
intermediate command of English, and five learners with intermediate level were cho-
sen. The philosophy behind selecting the higher-intermediate learners was to assign 
more proficient learners in the peer assessment condition to serve as the mediator in the 
group. The participants were between the ages of 15 and 19. All participants in this study 
had Persian as their L1 with English serving as their target language. The subjects who 
had been selected were then assigned to four conditions: portfolio condition (N = 30), 
self-assessment condition (N = 30), peer assessment condition (N = 35), and control 
condition (N = 30), with 30 subjects in each. According to the results of the reading-span 
test (to be discussed in the following section), 16 subjects in the portfolio condition, 14 
learners in the self-assessment group, 18 participants in the peer assessment group, and 
13 participants in the control condition had high WM, while the rest of the participants 
had low WM. Additionally, a signed consent form was taken from all the participants 
before the research. For students below the legal age of 18, their parents were asked to 
sign the form.

Instruments

At the beginning of the research, the researcher functioning as the teacher of the class-
rooms used an OQPT to determine the subjects’ proficiency level. Thereafter, the 
researcher developed three instructor-made tests of reading comprehension, vocabu-
lary knowledge, and grammar. Tests of vocabulary and text comprehension were based 
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on Focus on Vocabulary 1: Bridging vocabulary designed by Schmitt et al. (2011). Fur-
thermore, the grammar test was based on Oxford Living Grammar (pre-intermediate 
level) designed by Harrison (2009). Furthermore, to check participants’ WM capac-
ity, a reading-span test developed and validated by Shahnazari (2013) was used. This 
measure of WM is a test in which testees need to read the sentences and make a judg-
ment on whether the sentences are grammatically plausible. Additionally, they need to 
memorize the last word of each sentence. According to Shahnazari (2013), the number 
of words each examinee can recall constitutes their WM span. Because the researcher 
himself designed the items of the tests based on the aforementioned textbooks, these 
instructor-made tests were adopted by him, while the OQPT and the reading-span test 
were adapted for the study. To make sure of the validity and reliability of the adopted 
instruments certain procedures were undertaken. First of all, to construct and validate 
the instruments, the researcher used the known-group technique (Ary et al., 2019). In 
this group differential strategy, the researcher administered the adopted instruments to 
a group of English language teachers who knew the answers to the items. The differ-
ence between their performance and those of the participants at the pretest turned out 
to be statistically significant based on the independent sample t test results at p < 0.05, 
hence the validity of the instruments. Moreover, the check the reliability of the instru-
ments, using SPSS software, alpha Cronbach’s value was determined which turned out 
to be 0.76 verifying the reliability of the instruments. These adopted instruments had 
multiple-choice, fill-in-the-blank, and open-ended items. In addition to this, two ver-
sions of each instrument were adopted. A version was administered at the onset of the 
study (i.e., pretest), and another version with similar in form but with different items at 
the end of the treatment (i.e., post-test). It should not be forgotten that this study tar-
geted the present continuous linguistic features. Furthermore, as far as the validity of 
the portfolio-assessment instrument is concerned, according to Lynch (2001), to have 
a valid portfolio instrument, we need fairness and consequential validity. Thus, learners 
were allowed to select the materials of their choice from among the submitted materials 
to raise the fairness of the instrument. Additionally, if it turns out that the participants in 
the portfolio assessment can gain the materials, the consequential validity of the instru-
ment is automatically confirmed.

Data collection procedure

First of all, an OQPT was administered for the research to come up with a homogenized 
sample. For this study, based on the OQPT results only lower-intermediate learners of 
English were selected along with five higher-intermediate learners of English. These 
lower-intermediate learners were assigned to four conditions: a portfolio condition, a 
self-assessment condition, a scaffolded peer assessment condition, and a control group. 
In addition, the higher-intermediate learners were injected into the peer assessment 
group to function as the group’s head and mediator. To be more specific, the participants 
in the scaffolded peer assessment condition were divided into five groups each with six 
learners, along with a higher-intermediate learner as the mediator. Then, the first version 
of the instructor made tests of reading comprehension, lexis, and grammar were given. 
After that, the researcher administered an adapted reading-span test discussed above to 
determine the participants’ WM span. Thereafter, the treatment began. In a treatment 
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that lasted 10 sessions, the first two sessions were devoted to the administration of the 
OQPT, pretest, and reading-span test. The researcher decided to split the treatment into 
three halves. In the first phase, the researcher gave students enough guidance on how to 
choose, gather, and reflect on their activities in their portfolios as well as complete the 
self-assessment checklists, so they could become more independent and autonomous in 
their reading comprehension, lexical expansion, and grammatical accuracy.

In the first phase, the students in the portfolio and self-assessment conditions were 
given instructions during the first two instructional sessions. One assignment was due in 
the classroom, and the other was due outside the classroom, both on different subjects. 
To keep track of their tasks in chronological order, they created files. The researcher cor-
rected the students’ work using the checklists each session and addressed the substance 
of them in the class along with individual conferences because the researcher discov-
ered that self-assessment using checklists requires comprehensive teaching. Students 
believed they could use the checklist to self-evaluate their papers after four weeks of 
teaching. Based on the qualitative observations, they improved in self-correction start-
ing with the fifth instructional session.

Students improved in the second phase at using the checklist to self-evaluate their 
work. Except for some of the learners who required additional assistance, the teacher 
opted to reduce and eventually discontinue the teacher-student conferences. Nearly all 
of the students had the opportunity to self-evaluate their work throughout the second 
half of the treatment, complete the checklists, and add the papers to their portfolios for 
instructor random inspection. Following that, the researcher reviewed the pupils’ port-
folios every other session and noted the comments in the checklists for the portfolios. 
This allowed both the students and the teacher to reflect on all of the activities that were 
documented in the portfolio.

In the third phase and the scaffolded peer assessment condition, group participants 
were divided into different groups with a more proficient learner selected for each group 
to function as the head and mediator. Then, the instructional materials were given to the 
participants. In this cooperative scaffolded type of alternative assessment, attempts were 
made to develop learners’ ZPD. That is, attempts were made to help learners do some-
thing under the guidance of a more proficient peer (i.e., mediator) that they could not do 
on their own. In this experimental condition, under the teacher’s guidance, the media-
tors provided mediation to their peers. In other words, peers evaluated the comments 
produced by their buddies and advised on how those buddies can fix their inaccurate 
responses. This procedure was repeated in every session until the treatment finished.

At the last session of the treatment, the post-test was given, and learners’ scores on 
both the pre and post-test were statistically compared using SPSS software which 
allowed the researcher to conduct statistical tests of significance.

Data analysis

To perform tests of statistical significance, the researcher resorted to the SPSS software. 
At first, because the researcher needed to ensure the normal distribution of the data, 
a one-way Kolmogorov–Smirnov (K-S) test was conducted. Then, to check the effects 
of the treatment concerning the mediating role of WM, three two-way between-group 
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MANOVAs were carried out. Post hoc tests will also be conducted to check the interac-
tion effects.

Results
The study’s questions are attempted to be statistically analyzed in this section.

Research question 1: Is there any significant difference between learners receiving 
portfolio assessment, those receiving self-assessment, and those receiving scaffolded 
peer assessment on reading comprehension across different WM capacities?

In this research question, there is an independent variable (i.e., type of assessment) 
with three levels (i.e., portfolio assessment, self-assessment, and scaffolded peer assess-
ment), a mediating variable (i.e., WM capacity) with two levels, and two interval-
dependent variables (i.e., pre- and post-test scores on a reading comprehension test). 
In such a scenario, one needs to run two-way between-group MANOVA (Rezai, 2015). 
However, this test of statistical significance has some assumptions. Firstly, we need to 
make sure whether the data are normally distributed. Thus, a one-sample K-S test must 
be performed (Pallant, 2020).

Table  1 presents the results of a one-sample K-S test. As Table  1 shows, the Sig. 
(2-tailed) value in all four sub-parts of the table exceeds 0.05, so the normality assump-
tion is confirmed. Now, we need to ensure the homogeneity assumption (Pallant, 2020). 
To ensure the homogeneity assumption, one needs to run Levene’s test of equality of 
error variances (Rezai, 2015).

As Table 2 demonstrates, the p value regarding reading comprehension on both pre- 
and post-test exceeds 0.05; thus, the homogeneity assumption is confirmed. Now, we 
can safely carry out the MANOVA.

Table 3 presents the descriptive statistics regarding subjects’ performance in all condi-
tions on both pre- and post-test of reading comprehension. According to the table, in 

Table 1  One-sample Kolmogorov–Smirnov test

Condition WM Reading pretest 
score

Reading post-
test score

N 125 125 125 125

Normal parameters Mean 2.520 1.512 3.088 8.768

Std. Deviation 1.104 .501 1.237 5.143

Most extreme differences Absolute .188 .347 .168 .121

Positive .161 .334 .168 .121

Negative  − .188  − .347  − .129  − .111

Kolmogorov–Smirnov Z 2.103 3.875 1.882 1.350

Asymp. Sig. (2-tailed) .130 .164 .096 .126

Table 2  Levene’s test of equality of error variances

F df1 df2 Sig

Reading pretest score .311 7 117 .248

Reading post-test score 2.942 7 117 .307
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the portfolio group, high WM spanners at 1.34 SD, had 2.93 as the mean, while learners 
with low WM had 3.5 at 1.22 SD. In the self-assessment group, learners with high WM 
scored 3.00 as the mean at 1.35 SD, whereas low WM learners scored 3.27 as the mean 
at 1.14 SD. In the peer assessment condition, high WM learners scored 3.05 as the mean 
with 1.34 SD, while low WM spanners scored 2.76 as the mean at 1.29 SD. High WM 
subjects in the control group had 3.07 as their mean with 1.32 SD, whereas low WM 
participants in the same condition had 3.05 as their mean with 1.02 SD. The table also 
summarizes the results of the post-test. Based on the table, in the portfolio condition, 
learners with high WM scored 11.12 as the mean with 4.20 SD, and low WM partici-
pants scored 8.92 as the mean with 3.60 SD. Besides, in the self-assessment condition, 
high WM learners, scored 10.00 as the mean with 5.02 SD, while learners with low WM 
scored 8.68 as the mean with 2.86 SD. High WM learners in the scaffolded peer assess-
ment group had 14.88 as their mean with 4.70 SD, while their low WM counterparts had 
7.70 as their mean with 5.10 SD. Furthermore, in the control group, high WM subjects, 
had 3.69 as their mean with 1.54 SD, and low WM learners had 3.94 means with 1.51 SD. 

Table 3  Descriptive statistics

Condition WM Mean Std. deviation N

Reading pretest score Portfolio assessment High 2.937 1.340 16

Low 3.500 1.224 14

Total 3.200 1.297 30

Self-assessment High 3.000 1.358 14

Low 3.375 1.147 16

Total 3.200 1.242 30

Peer assessment High 3.055 1.349 18

Low 2.764 1.251 17

Total 2.914 1.291 35

Control High 3.076 1.320 13

Low 3.058 1.028 17

Total 3.066 1.142 30

Total High 3.016 1.310 61

Low 3.156 1.171 64

Total 3.088 1.237 125

Reading post-test score Portfolio assessment High 11.125 4.209 16

Low 8.928 3.604 14

Total 10.100 4.028 30

Self-assessment High 10.000 5.023 14

Low 8.687 2.868 16

Total 9.300 4.001 30

Peer assessment High 14.888 4.701 18

Low 7.705 5.108 17

Total 11.400 6.049 35

Control High 3.692 1.548 13

Low 3.941 1.519 17

Total 3.833 1.510 30

Total High 10.393 5.710 61

Low 7.218 4.001 64

Total 8.768 5.143 125
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Overall, the table shows that on the pretest, high WM participants had a 3.01 mean with 
1.31 SD, and low WM subjects had a 3.15 mean at 1.17 SD. On the post-test, these num-
bers rose dramatically such that high WM subjects had a 10.39 mean with 5.71 SD, and 
low WM learners had a 7.21 mean with 4.00 SD.

Table 4 presents tests of between-subject effects. According to this above-presented 
table, on the pretest of reading comprehension, at 3 degrees of freedom and with 
F = 0.408, the difference between groups was not statistically significant (p = 0.748). The 
table further reveals that on the post-test, at 3 degrees of freedom with F = 22.421, the 
difference between conditions was statistically significant at p < 0.05 with a large effect 
size (partial eta squared = 0.365). Concerning subjects’ WM capacity on the pretest, at 
1 degree of freedom with F = 0.485, no statistical difference between subjects was found 
(p = 0.523). However, on the post-test, at 1 degree of freedom with F = 14.116, there was 
a statistical difference between subjects with a moderate effect size (p < 0.05, partial eta 
squared = 0.108). Concerning the interaction between condition and WM capacity on 
the pretest, at 3 degrees of freedom with F = 0.573, there was not a statistical difference 
between conditions as the p value exceeds the threshold level 0.05; however, not the 
post-test, at 3 degrees of freedom with F = 5.714, a statistical difference was observed at 
p < 0.05 with a moderate effect size (partial eta squared = 0.128).

Table  5 reveals pairwise comparisons between groups based on the Bonferroni 
adjustment test. According to the table, on the pretest, the difference between port-
folio assessment and self-assessment was not statistically significant (mean differ-
ence = 0.031, p > 0.05). Additionally, the difference between portfolio assessment and 
scaffolded peer assessment did not turn out to be significant (mean difference = 0.309, 
p > 0.05). Furthermore, there was no statistical difference between the portfolio assess-
ment group and the control condition (mean difference = 0.151, p > 0.05). The table 
further discloses that no group had a statistical difference with the control condition 
of the pretest (p > 0.05). However, on the post-test, post hoc analyses reveal that the 

Table 4  Tests of between-subject effects

Source Dependent variable Type III sum 
of squares

df Mean square F Sig Partial Eta 
squared

Corrected model Reading pretest score 5.977 7 .854 .543 .800 .031

Reading post-test score 1535.138 7 219.305 14.703 .000 .468

Intercept Reading pretest score 1184.362 1 1184.362 752.874 .000 .865

Reading post-test score 9183.254 1 9183.254 615.678 .000 .840

Condition Reading pretest score 1.925 3 .642 .408 .748 .010

Reading post-test score 1003.283 3 334.428 22.421 .000 .365

WM Reading pretest score .763 1 .763 .485 .488 .004

Reading post-test score 210.543 1 210.543 14.116 .000 .108

Condition WM Reading pretest score 3.552 3 1.184 .753 .523 .019

Reading post-test score 255.674 3 85.225 5.714 .001 .128

Error Reading pretest score 184.055 117 1.573

Reading post-test score 1745.134 117 14.916

Total Reading pretest score 1382.000 125

Reading post-test score 12,890.000 125

Corrected total Reading pretest score 190.032 124

Reading post-test score 3280.272 124
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mean difference between portfolio assessment and self-assessment is also non-signif-
icant (mean difference = 0.683, p > 0.05), the difference between portfolio assessment 
and scaffolded peer assessment is also non-significant (mean difference =  − 1.271, 
p > 0.05), and the difference between self-assessment and scaffolded peer assessment 
is also non-significant (mean difference =  − 1.954, p > 0.05). A further inspection of 
the table shows that the difference between all three experimental conditions and the 
control group turns out to be statistically significant (p < 0.05) (Table 6).

Further post hoc analyses based on the Bonferroni adjustment test reveal that on the 
post-test in the portfolio assessment condition, high WM learners had a higher mean 
than their low WM counterparts (mean difference = 2.196). In the self-assessment con-
dition, high WM subjects had also a higher mean than their low WM peers (mean differ-
ence = 1.312). In the scaffolded peer assessment condition, learners with high WM had 
an amazingly higher mean than their low WM peers (mean difference = 7.183). How-
ever, in the control condition, low WM learners had a higher mean than their high WM 
peers (mean difference =  − 0.249) (Table 7).

Table 5  Pairwise comparisons

Dependent 
variable

(I) Condition (J) Condition Mean 
difference 
(I-J)

Std. error Sig 95% Confidence interval for 
difference

Lower bound Upper bound

Reading 
pretest score

Portfolio assess‑
ment

Self-assessment .031 .325 1.000  − .840 .902

Peer assessment .309 .312 1.000  − .530 1.147

Control .151 .326 1.000  − .723 1.025

Self-assessment Portfolio assess‑
ment

 − .031 .325 1.000  − .902 .840

Peer assessment .277 .312 1.000  − .561 1.116

Control .120 .326 1.000  − .754 .994

Peer assessment Portfolio assess‑
ment

 − .309 .312 1.000  − 1.147 .530

Self-assessment  − .277 .312 1.000  − 1.116 .561

Control  − .158 .314 1.000  − 1.000 .684

Control Portfolio assess‑
ment

 − .151 .326 1.000  − 1.025 .723

Self-assessment  − .120 .326 1.000  − .994 .754

Peer assessment .158 .314 1.000  − .684 1.000

Reading post-
test score

Portfolio assess‑
ment

Self-assessment .683 .999 1.000  − 1.999 3.365

Peer assessment  − 1.271 .962 1.000  − 3.853 1.312

Control 6.210 1.003 .000 3.519 8.901

Self-assessment Portfolio assess‑
ment

 − .683 .999 1.000  − 3.365 1.999

Peer assessment  − 1.954 .962 .268  − 4.536 .629

Control 5.527 1.003 .000 2.836 8.218

Peer assessment Portfolio assess‑
ment

1.271 .962 1.000  − 1.312 3.853

Self-assessment 1.954 .962 .268  − .629 4.536

Control 7.481 .966 .000 4.889 10.073

Control Portfolio assess‑
ment

 − 6.210 1.003 .000  − 8.901  − 3.519

Self-assessment  − 5.527 1.003 .000  − 8.218  − 2.836

Peer assessment  − 7.481 .966 .000  − 10.073  − 4.889
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In addition to what went above, further pairwise comparisons concerning WM capac-
ity reveal that the mean difference between high and low WM learners on the pretest 
was not statistically significant (mean difference = 0.157, p > 0.05); however, on the 
post-test, the difference turned out to be significant (mean difference = 2.611, p < 0.05). 
Additionally, calculations by hand revealed that the effect size was moderate (partial eta 
squared = 0.095).

Research question 2: Is there a noticeable difference in vocabulary learning across 
various WM capacities between students who receive portfolio evaluation, those who 
receive self-assessment, and those who receive scaffolded peer assessment?

In this scenario, similar independent and moderating variables as the first research 
question is at work. The only difference is that in this scenario, instead of scores on a 
reading comprehension test, the research deals with scores on a vocabulary test on two 
occasions (pre- and post-test scores) as the dependent variables. Thus, a further two-way 
between-group MANOVA needs to be conducted (Pallant, 2020). The two assumptions 
of normality and homogeneity were checked through a one-sample K-S test, and Lev-
ene’s test of equality of variances, respectively. However, due to space limitations, their 

Table 6   Condition (WM)

Dependent variable Condition WM Mean Std. error 95% Confidence interval

Lower bound Upper bound

Reading pretest score Portfolio assessment High 2.938 .314 2.317 3.558

Low 3.500 .335 2.836 4.164

Self-assessment High 3.000 .335 2.336 3.664

Low 3.375 .314 2.754 3.996

Peer assessment High 3.056 .296 2.470 3.641

Low 2.765 .304 2.162 3.367

Control High 3.077 .348 2.388 3.766

Low 3.059 .304 2.456 3.661

Reading post-test score Portfolio assessment High 11.125 .966 9.213 13.037

Low 8.929 1.032 6.884 10.973

Self-assessment High 10.000 1.032 7.956 12.044

Low 8.688 .966 6.775 10.600

Peer assessment High 14.889 .910 13.086 16.692

Low 7.706 .937 5.851 9.561

Control High 3.692 1.071 1.571 5.814

Low 3.941 .937 2.086 5.796

Table 7  Pairwise comparisons

Dependent variable (I) WM (J) WM Mean 
difference 
(I-J)

Std. error Sig 95% Confidence interval for 
difference

Lower bound Upper bound

Reading pretest Score High Low  − .157 .226 .488  − .604 .290

Low High .157 .226 .488  − .290 .604

Reading post-test score High Low 2.611 .695 .000 1.235 3.987

Low High  − 2.611 .695 .000  − 3.987  − 1.235
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respective tables are not represented here. The results showed that the sig. (2-tailed) for 
both tests exceeded the threshold level of 0.05, hence the conformation of normality and 
homogeneity assumption. Now, there is room to conduct the MANOVA.

Table 8 presents the descriptive statistics regarding subjects’ performance in all condi-
tions on both pre- and post-tests of vocabulary. According to the table, in the portfolio 
group, high WM spanners at 1.600 SD, had 3.187 as the mean, while learners with low 
WM had 3.785 at 2.044 SD. In the self-assessment group, learners with high WM scored 
3.214 as the mean at 1.625 SD, whereas low WM learners scored 3.812 as the mean at 
1.558 SD. In the peer assessment condition, high WM learners scored 3.277 as the mean 
with 1.447 SD, while low WM spanners scored 3.235 as the mean at 1.200 SD. High WM 
subjects in the control group had 3.538 as their mean with 1.391 SD, whereas low WM 
participants in the same condition had 3.588 as their mean with 1.175 SD. The table also 
summarizes the results of the post-test. Based on the table, in the portfolio condition, 
learners with high WM scored 11.375 as the mean with 3.896 SD, and low WM partici-
pants scored 9.214 as the mean with 3.533 SD. Besides, in the self-assessment condition, 

Table 8  Descriptive statistics

Condition WM Mean Std. deviation N

Vocabulary pretest score Portfolio assessment High 3.187 1.600 16

Low 3.785 2.044 14

Total 3.466 1.814 30

Self-assessment High 3.214 1.625 14

Low 3.812 1.558 16

Total 3.533 1.591 30

Peer assessment High 3.277 1.447 18

Low 3.235 1.200 17

Total 3.257 1.313 35

Control High 3.538 1.391 13

Low 3.588 1.175 17

Total 3.566 1.250 30

Total High 3.295 1.487 61

Low 3.593 1.487 64

Total 3.448 1.488 125

Vocabulary post-test score Portfolio assessment High 11.375 3.896 16

Low 9.214 3.533 14

Total 10.366 3.828 30

Self-assessment High 10.571 4.847 14

Low 9.312 2.242 16

Total 9.900 3.679 30

Peer assessment High 15.333 3.613 18

Low 8.352 4.581 17

Total 11.942 5.379 35

Control High 3.769 1.535 13

Low 3.705 1.649 17

Total 3.733 1.574 30

Total High 10.737 5.479 61

Low 7.546 3.919 64

Total 9.104 4.990 125
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high WM learners scored 10.571 as the mean with 4.847 SD, while learners with low 
WM scored 9.312 as the mean with 2.242 SD. High WM learners in the scaffolded peer 
assessment group had 15.333 as their mean with 3.613 SD, while their low WM coun-
terparts had 8.352 as their mean with 4.581 SD. Furthermore, in the control group, high 
WM subjects, had 3.769 as their mean with 1.535 SD, and low WM learners had 3.705 
means with 1.64 SD. Overall, the table shows that on a pretest, high WM participants 
had a 3.291 mean with 1.487 SD, and low WM subjects had a 3.593 mean with 1.487 SD. 
On the post-test, these numbers rose dramatically such that high WM subjects had a 
10.737 mean with 5.479 SD, and low WM learners had a 7.546 mean with 3.919 SD.

Table 9 presents tests of between-subject effects. According to this above-presented 
table, on the pretest of vocabulary knowledge, at 3 degrees of freedom and with 
F = 0.269, the difference between groups was not statistically significant (p = 0.848). The 
table further reveals that on the post-test, at 3 degrees of freedom with F = 32.696, the 
difference between conditions was statistically significant at p < 0.05 with a large effect 
size (partial eta squared = 0.456). Concerning subjects’ WM capacity on the pretest, at 
1 degree of freedom with F = 1.223, no statistical difference between subjects was found 
(p = 0.271). However, on the post-test, at 1 degree of freedom with F = 17.655, there was 
a statistical difference between subjects with a moderate effect size (p < 0.05, partial eta 
squared = 0.131). Concerning the interaction between condition and WM capacity on 
the pretest, at 3 degrees of freedom with F = 0.410, there was no statistical difference 
between conditions as the p value exceeds the threshold level 0.05; however not the 
post-test, at 3 degrees of freedom with F = 6.396, a statistical difference was observed at 
p < 0.05 with a large effect size (partial eta squared = 0.140).

Table 10 reveals pairwise comparisons between groups based on the Bonferroni adjust-
ment test. According to the table, on the pretest, the difference between portfolio assess-
ment and self-assessment was not statistically significant (mean difference =  − 0.027, 

Table 9  Tests of between-subject effects

Source Dependent variable Type III sum 
of squares

df Mean square F Sig Partial 
Eta 
squared

Corrected model Vocabulary pretest score 7.304a 7 1.043 .456 .864 .027

Vocabulary post-test score 1686.955b 7 240.994 20.130 .000 .546

Intercept Vocabulary pretest score 1474.869 1 1474.869 644.823 .000 .846

Vocabulary post-test score 9906.730 1 9906.730 827.510 .000 .876

Condition Vocabulary pretest score 1.846 3 .615 .269 .848 .007

Vocabulary post-test score 1174.275 3 391.425 32.696 .000 .456

WM Vocabulary pretest score 2.797 1 2.797 1.223 .271 .010

Vocabulary post-test score 211.363 1 211.363 17.655 .000 .131

Condition WM Vocabulary pretest score 2.810 3 .937 .410 .746 .010

Vocabulary post-test score 228.742 3 76.247 6.369 .000 .140

Error Vocabulary pretest score 267.608 117 2.287

Vocabulary post-test score 1400.693 117 11.972

Total Vocabulary pretest score 1761.000 125

Vocabulary post-test score 13,448.000 125

Corrected total Vocabulary pretest score 274.912 124

Vocabulary post-test score 3087.648 124
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p > 0.05). Additionally, the difference between portfolio assessment and scaffolded peer 
assessment did not turn out to be significant (mean difference = 0.230, p > 0.05). Fur-
thermore, there was no statistical difference between the portfolio assessment group 
and the control condition (mean difference =  − 0.077, p > 0.05). The table further dis-
closes that no group had a statistical difference with the control condition of the pretest 
(p > 0.05). However on the post-test, post hoc analyses reveal that the mean differ-
ence between portfolio assessment and self-assessment is also non-significant (mean 

Table 10  Pairwise comparisons

Dependent 
variable

(I) Condition (J) Condition Mean 
difference 
(I-J)

Std. error Sig 95% Confidence interval for 
difference

Lower bound Upper bound

Vocabulary 
pretest score

Portfolio 
assessment

Self-assess‑
ment

 − .027 .391 1.000  − 1.077 1.024

Peer assess‑
ment

.230 .377 1.000  − .781 1.241

Control  − .077 .393 1.000  − 1.131 .977

Self-assess‑
ment

Portfolio 
assessment

.027 .391 1.000  − 1.024 1.077

Peer assess‑
ment

.257 .377 1.000  − .754 1.268

Control  − .050 .393 1.000  − 1.104 1.004

Peer assess‑
ment

Portfolio 
assessment

 − .230 .377 1.000  − 1.241 .781

Self-assess‑
ment

 − .257 .377 1.000  − 1.268 .754

Control  − .307 .378 1.000  − 1.322 .708

Control Portfolio 
assessment

.077 .393 1.000  − .977 1.131

Self-assess‑
ment

.050 .393 1.000  − 1.004 1.104

Peer assess‑
ment

.307 .378 1.000  − .708 1.322

Vocabulary 
post-test score

Portfolio 
assessment

Self-assess‑
ment

.353 .895 1.000  − 2.050 2.756

Peer assess‑
ment

 − 1.548 .862 .450  − 3.862 .765

Control 6.557 .898 .000 4.146 8.968

Self-assess‑
ment

Portfolio 
assessment

 − .353 .895 1.000  − 2.756 2.050

Peer assess‑
ment

 − 1.901 .862 .176  − 4.215 .413

Control 6.204 .898 .000 3.793 8.616

Peer assess‑
ment

Portfolio 
assessment

1.548 .862 .450  − .765 3.862

Self-assess‑
ment

1.901 .862 .176  − .413 4.215

Control 8.106 .865 .000 5.783 10.428

Control Portfolio 
assessment

 − 6.557 .898 .000  − 8.968  − 4.146

Self-assess‑
ment

 − 6.204 .898 .000  − 8.616  − 3.793

Peer assess‑
ment

 − 8.106 .865 .000  − 10.428  − 5.783
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difference = 0.353, p > 0.05), the difference between portfolio assessment and scaffolded 
peer assessment is also non-significant (mean difference =  − 1.548, p > 0.05), the dif-
ference between self-assessment and scaffolded peer assessment is also non-significant 
(mean difference = 0.862, p > 0.05). A further inspection of the table shows that the dif-
ference between all three experimental conditions and the control group turns out to be 
statistically significant (p < 0.05). (Table 11).

Further post hoc analyses based on the Bonferroni adjustment test reveal that on the 
post-test in the portfolio assessment condition, high WM learners had a higher mean 
than their low WM counterparts (mean difference = 2.161). In the self-assessment con-
dition, high WM subjects had also a higher mean than their low WM peers (mean dif-
ference = 1.258). In the scaffolded peer assessment condition, learners with high WM 
had an amazingly higher mean than their low WM peers (mean difference = 6.980). In 
the control condition, high WM learners had a higher mean than their low WM peers 
(mean difference = 0.063). (Table 12).

In addition to what went above, further pairwise comparisons concerning WM capac-
ity reveal that the mean difference between high and low WM learners on the pretest 

Table 11  Condition (WM)

Dependent variable Condition WM Mean Std. error 95% Confidence interval

Lower bound Upper bound

Vocabulary pretest score Portfolio assessment High 3.188 .378 2.439 3.936

Low 3.786 .404 2.985 4.586

Self-assessment High 3.214 .404 2.414 4.015

Low 3.813 .378 3.064 4.561

Peer assessment High 3.278 .356 2.572 3.984

Low 3.235 .367 2.509 3.962

Control High 3.538 .419 2.708 4.369

Low 3.588 .367 2.862 4.315

Vocabulary post-test score Portfolio assessment High 11.375 .865 9.662 13.088

Low 9.214 .925 7.383 11.046

Self-assessment High 10.571 .925 8.740 12.403

Low 9.313 .865 7.599 11.026

Peer assessment High 15.333 .816 13.718 16.948

Low 8.353 .839 6.691 10.015

Control High 3.769 .960 1.869 5.670

Low 3.706 .839 2.044 5.368

Table 12  Pairwise comparisons

Dependent variable (I) WM (J) WM Mean 
difference 
(I-J)

Std. error Sig 95% Confidence interval for 
difference

Lower bound Upper bound

Vocabulary pretest score High Low  − .301 .272 .271  − .840 .238

Low High .301 .272 .271  − .238 .840

Vocabulary post-test score High Low 2.616 .623 .000 1.383 3.849

Low High  − 2.616 .623 .000  − 3.849  − 1.383
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was not statistically significant (mean difference = 0.301, p > 0.05); however, on the post-
test, the difference turned out to be significant (mean difference = 2.616, p < 0.05). Addi-
tionally, calculations by hand revealed that the effect size was moderate (partial eta 
squared = 0.083).

Research question 3: In terms of grammatical accuracy across various WM capaci-
ties, are there any notable differences between students who receive portfolio evaluation, 
those who receive self-assessment, and those who receive scaffolded peer assessment?

In this scenario, similar independent and moderating variables as the first two 
research questions are at work. The only difference is that in this scenario, instead 
of scores on a reading comprehension test, and vocabulary test, the research deals 
with scores on a grammar test on two occasions (pre- and post-test scores) as the 
dependent variables. Thus, a further two-way between-group MANOVA needs to 
be conducted (Pallant, 2020). The two assumptions of normality and homogeneity 
were checked through a one-sample K-S test, and Levene’s test of equality of vari-
ances, respectively. However, due to space limitations, their respective tables are not 

Table 13  Descriptive statistics

Condition WM Mean Std. deviation N

Grammar pretest score Portfolio assessment High 3.687 1.537 16

Low 4.285 1.728 14

Total 3.966 1.629 30

Self-assessment High 3.857 1.747 14

Low 3.437 1.711 16

Total 3.633 1.711 30

Peer assessment High 3.500 1.886 18

Low 3.705 1.263 17

Total 3.600 1.594 35

Control High 3.384 1.445 13

Low 3.882 1.317 17

Total 3.666 1.372 30

Total High 3.606 1.645 61

Low 3.812 1.500 64

Total 3.712 1.569 125

Grammar post-test score Portfolio assessment High 11.562 3.723 16

Low 9.357 3.650 14

Total 10.533 3.794 30

Self-assessment High 10.928 4.322 14

Low 9.562 1.931 16

Total 10.200 3.284 30

Peer assessment High 15.666 3.217 18

Low 8.588 4.302 17

Total 12.228 5.173 35

Control High 3.923 1.320 13

Low 3.823 1.590 17

Total 3.866 1.455 30

Total High 11.000 5.316 61

Low 7.734 3.838 64

Total 9.328 4.883 125
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represented here. The results showed that the sig. (2-tailed) for both tests exceeded 
the threshold level of 0.05, hence the conformation of normality and homogeneity 
assumption. Now, there is room to conduct the MANOVA.

Table 13 presents the descriptive statistics regarding subjects’ performance in all con-
ditions on both pre and post-test of grammar. According to Table 13, in the portfolio 
group, high WM spanners at 1.537 SD had 3.687 as the mean, while learners with low 
WM had 4.285 at 1.728 SD. In the self-assessment group, learners with high WM scored 
3.857 as the mean at 1.747 SD, whereas low WM learners scored 3.437 as the mean at 
1.711 SD. In the peer assessment condition, high WM learners scored 3.500 as the mean 
at 1.886 SD, while low WM spanners scored 3.705 as the mean at 1.263 SD. High WM 
subjects in the control group had 3.384 as their mean with 1.445 SD, whereas low WM 
participants in the same condition had 3.882 as their mean with 1.317 SD. The table also 
summarizes the results of the post-test. Based on the table, in the portfolio condition, 
learners with high WM scored 11.562 as the mean with 3.723 SD, and low WM partici-
pants scored 9.357 as the mean with 3.650 SD. Besides, in the self-assessment condition, 
high WM learners scored 10.928 as the mean with 4.322 SD, while learners with low 
WM scored 9.562 as the mean with 1.931 SD. High WM learners in the scaffolded peer 
assessment group had 15.666 as their mean with 3.3.217 SD, while their low WM coun-
terparts had 8.588 as their mean with 4.302 SD. Furthermore, in the control group, high 
WM subjects, had 3.923 as their mean with 1.320 SD, and low WM learners had 3.823 
means with 1.590 SD. Overall, the table shows that on the pretest, high WM participants 
had a 3.606 mean with 1.645 SD, and low WM subjects had a 3.812 mean with 1.500 
SD. On the post-test, these numbers rose dramatically such that high WM subjects had 
11.000 means with 5.316 SD, and low WM learners had 7.734 means with 3.838 SD.

Table  14 presents tests of between-subject effects. According to Table  14, on the 
pretest of grammatical accuracy, at 3 degrees of freedom and with F = 0.391, the 

Table 14  Tests of between-subject effects

Source Dependent variable Type III sum 
of squares

df Mean square F Sig Partial 
Eta 
squared

Corrected model Grammar pretest score 8.815 7 1.259 .496 .836 .029

Grammar post-test score 1744.023 7 249.146 24.021 .000 .590

Intercept Grammar pretest score 1707.604 1 1707.604 673.106 .000 .852

Grammar post-test score 10,404.504 1 10,404.504 1003.130 .000 .896

Condition Grammar pretest score 2.975 3 .992 .391 .760 .010

Grammar post-test score 1214.194 3 404.731 39.021 .000 .500

WM Grammar pretest score 1.502 1 1.502 .592 .443 .005

Grammar post-test score 223.076 1 223.076 21.507 .000 .155

Condition WM Grammar pretest score 4.693 3 1.564 .617 .606 .016

Grammar post-test score 231.571 3 77.190 7.442 .000 .160

Error Grammar pretest score 296.817 117 2.537

Grammar post-test score 1213.529 117 10.372

Total Grammar pretest score 2028.000 125

Grammar post-test score 13,834.000 125

Corrected total Grammar pretest score 305.632 124

Grammar post-test score 2957.552 124
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difference between groups was not statistically significant (p = 0.760). The table fur-
ther reveals that on the post-test, at 3 degrees of freedom with F = 39.021, the differ-
ence between conditions was statistically significant at p < 0.05 with a large effect size 
(partial eta squared = 0.500). Concerning subjects’ WM capacity on the pretest, at 1 
degree of freedom with F = 0.592, no statistical difference between subjects was found 
(p = 0.443). However, on the post-test, at 1 degree of freedom with F = 21.507, there was 
a statistical difference between subjects with a moderate effect size (p < 0.05, partial eta 

Table 15  Pairwise comparisons

Dependent 
variable

(I) Condition (J) Condition Mean 
difference 
(I-J)

Std. error Sig 95% Confidence interval for 
difference

Lower bound Upper bound

Grammar 
pretest score

Portfolio 
assessment

Self-assess‑
ment

.339 .412 1.000  − .767 1.445

Peer assess‑
ment

.384 .397 1.000  − .681 1.449

Control .353 .414 1.000  − .757 1.463

Self-assess‑
ment

Portfolio 
assessment

 − .339 .412 1.000  − 1.445 .767

Peer assess‑
ment

.044 .397 1.000  − 1.021 1.109

Control .014 .414 1.000  − 1.096 1.124

Peer assess‑
ment

Portfolio 
assessment

 − .384 .397 1.000  − 1.449 .681

Self-assess‑
ment

 − .044 .397 1.000  − 1.109 1.021

Control  − .031 .398 1.000  − 1.100 1.038

Control Portfolio 
assessment

 − .353 .414 1.000  − 1.463 .757

Self-assess‑
ment

 − .014 .414 1.000  − 1.124 1.096

Peer assess‑
ment

.031 .398 1.000  − 1.038 1.100

Grammar 
post-test 
score

Portfolio 
assessment

Self-assess‑
ment

.214 .833 1.000  − 2.022 2.451

Peer assess‑
ment

 − 1.668 .802 .239  − 3.821 .486

Control 6.587 .836 .000 4.342 8.831

Self-assess‑
ment

Portfolio 
assessment

 − .214 .833 1.000  − 2.451 2.022

Peer assess‑
ment

 − 1.882 .802 .124  − 4.035 .272

Control 6.372 .836 .000 4.128 8.617

Peer assess‑
ment

Portfolio 
assessment

1.668 .802 .239  − .486 3.821

Self-assess‑
ment

1.882 .802 .124  − .272 4.035

Control 8.254 .805 .000 6.093 10.416

Control Portfolio 
assessment

 − 6.587 .836 .000  − 8.831  − 4.342

Self-assess‑
ment

 − 6.372 .836 .000  − 8.617  − 4.128

Peer assess‑
ment

 − 8.254 .805 .000 -10.416  − 6.093
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squared = 0.155). Concerning the interaction between condition and WM capacity on 
the pretest, at 3 degrees of freedom with F = 0.617, there was no statistical difference 
between conditions as the p value exceeds the threshold level 0.05; however, not the 
post-test, at 3 degrees of freedom with F = 7.442, a statistical difference was observed at 
p < 0.05 with a large effect size (partial eta squared = 0.160).

Table  15 reveals pairwise comparisons between groups based on the Bonferroni 
adjustment test. According to the table, on the pretest, the difference between portfolio 
assessment and self-assessment was not statistically significant (mean difference = 0.339, 
p > 0.05). Additionally, the difference between portfolio assessment and scaffolded peer 
assessment did not turn out to be significant (mean difference = 0.384, p > 0.05). Fur-
thermore, there was no statistical difference between the portfolio assessment group 
and the control condition (mean difference = 0.353, p > 0.05). The table further dis-
closes that no group had a statistical difference with the control condition of the pretest 
(p > 0.05). However, on the post-test, post hoc analyses reveal that the mean difference 
between portfolio assessment and self-assessment is also non-significant (mean differ-
ence = 0.214, p > 0.05), the difference between portfolio assessment and scaffolded peer 

Table 16  Condition (WM)

Dependent variable Condition WM Mean Std. error 95% Confidence interval

Lower bound Upper bound

Grammar pretest score Portfolio assessment High 3.688 .398 2.899 4.476

Low 4.286 .426 3.443 5.129

Self-assessment High 3.857 .426 3.014 4.700

Low 3.438 .398 2.649 4.226

Peer assessment High 3.500 .375 2.757 4.243

Low 3.706 .386 2.941 4.471

Control High 3.385 .442 2.510 4.259

Low 3.882 .386 3.117 4.647

Grammar post-test score Portfolio assessment High 11.562 .805 9.968 13.157

Low 9.357 .861 7.653 11.062

Self-assessment High 10.929 .861 9.224 12.633

Low 9.563 .805 7.968 11.157

Peer assessment High 15.667 .759 14.163 17.170

Low 8.588 .781 7.041 10.135

Control High 3.923 .893 2.154 5.692

Low 3.824 .781 2.277 5.370

Table 17  Pairwise comparisons

Dependent variable (I) WM (J) WM Mean 
difference 
(I-J)

Std. error Sig 95% Confidence interval for 
difference

Lower bound Upper bound

Grammar pretest score High Low  − .221 .287 .443  − .788 .347

Low High .221 .287 .443  − .347 .788

Grammar post-test score High Low 2.687 .579 .000 1.540 3.835

Low High  − 2.687 .579 .000  − 3.835  − 1.540
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assessment is also non-significant (mean difference =  − 1.668, p > 0.05), and the differ-
ence between self-assessment and scaffolded peer assessment is also non-significant 
(mean difference =  − 0.214, p > 0.05). A further inspection of the table shows that the 
difference between all three experimental conditions and the control group turns out to 
be statistically significant (p < 0.05). (Table 16).

Further post hoc analyses based on the Bonferroni adjustment test reveal that on 
the post-test in the portfolio assessment condition, high WM learners had a higher 
mean than their low WM counterparts (mean difference = 2.205). In the self-assess-
ment condition, high WM subjects had also a higher mean than their low WM peers 
(mean difference = 1.366). In the scaffolded peer assessment condition, learners with 
high WM had an amazingly higher mean than their low WM peers (mean differ-
ence = 7.079). In the control condition, high WM learners had a higher mean than 
their low WM peers (mean difference = 0.099). (Table 17).

In addition to what went above, further pairwise comparisons concerning WM 
capacity reveal that the mean difference between high and low WM learners on the 
pretest was not statistically significant (mean difference =  − 0.221, p > 0.05); however, 
on the post-test, the difference turned out to be significant (mean difference = 2.687, 
p < 0.05). Additionally, calculations by hand revealed that the effect size was moderate 
(partial eta squared = 0.072).

Discussion
In this section of the study, the impacts of portfolio assessment, self-assessment, and 
scaffolded peer assessment on reading comprehension, lexical growth, and grammatical 
accuracy each concerning WM capacity are discussed. Concerning each research ques-
tion a two-way between-group MANOVA was performed. The results disclosed that all 
three experimental conditions outstripped the comparison condition on all dependent 
variables of text understanding, lexical gain, and grammatical accuracy. The results fur-
ther revealed that regarding WM capacity, in all experimental conditions, high WM par-
ticipants outperformed their low WM counterparts. In addition, based on the obtained 
results, no statistical difference was found between all three experimental conditions. To 
be more specific, subjects in scaffolded peer assessment conditions obtained more read-
ing comprehension skills, vocabulary knowledge, and grammatical accuracy, but their 
difference from those of other participants in other experimental settings was negligible 
(p > 0.05).

In terms of the promising effects of portfolio assessment established based on the 
results, findings are in sharp contrast with that of Amani and Salehi (2017). These L2 
researchers had shown that portfolio assessment cannot facilitate reading comprehen-
sion any more than traditional methods can. Therefore, they were skeptical about the 
enhancing role of this type of alternative assessment. However, based on this study’s 
findings, portfolio assessment can result in text comprehension improvement as well as 
vocabulary growth, and grammatical accuracy. The findings are also in line with those 
of Barrot (2021), Nourdad and Banagozar (2020), and Rezai et al., (2022a, 2022b). Bar-
rot (2021) found that portfolio assessment can improve learners’ writing performance. 
Although this study did not assess EFL learners’ writing skills, the results imply that 
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portfolio assessment can result in overall language development. In this way, the results 
are consistent with that of Barrot. Additionally, Nourdad and Banagozar (2022) investi-
gated the effect of portfolio assessment on vocabulary gain and retention. The results of 
their study pointed to the efficacy of this type of alternative assessment on both imme-
diate post-test and delayed post-test. Although this current study did not measure the 
long-term effects of portfolio assessment on vocabulary development, the findings are in 
line with the abovementioned researchers. In another study, Rezai et al., (2022a, 2022b) 
found that portfolio assessment can improve vocabulary knowledge which is in line with 
this study’s results.

This study also found support for the facilitative role of self-assessment as a teach-
ing technique in reading comprehension, lexical growth, and grammatical accuracy in 
an EFL context. The results are consistent with Rezai et al., (2022a, 2022b), Chung et al. 
(2021), and Alek et al. (2020). Rezai and his associates were concerned about the con-
tribution of the self-assessment procedure to writing development. Their study found 
support for the procedure. Although this current study did not directly measure EFL 
learners’ writing ability, it is safe to say that Rezai et al.’s findings are to some extent rel-
evant to this paper’s results as the researcher also found support for the enhancing role 
of self-assessment on reading comprehension, vocabulary knowledge, and grammatical 
expansion. Chung et al. (2021) also came to an understanding that portfolio assessment 
can result in writing improvement. Additionally, Alek et al. (2020) conducting a mixed-
methods investigation found that self-assessment can improve learners’ speaking skills.

Our results also indicated that scaffolded peer assessment can improve learners’ text 
understanding, knowledge of lexical items, and structural understanding. Thus, the 
results are consistent with Li et  al. (2020) and Homayouni (2022). In a meta-analysis, 
Li and his colleagues (2020) found that peer assessment can result in language learn-
ing gain which is consistent with the findings of this current exploration. Additionally, 
Homayouni (2022) found that peer assessment coupled with scaffolding and group 
work can improve both vocabulary knowledge on both immediate post-test and delayed 
post-test as well as learners’ oral skills. Homayouni’s (2022) findings are consistent with 
our findings on the basis that we also found support for the efficacy of scaffolded peer 
assessment in lexical growth. However, our study’s results are in contrast with that of 
Moghimi (2022). Moghimi (2022) compared and contrasted the effects of peer assess-
ment with self-assessment on learners’ accuracy in speech. This researcher came to an 
understanding that peer assessment is statistically superior to self-assessment in terms 
of its effect on accuracy in speech. This finding is somehow in contrast with our find-
ings. Although we found that scaffolded peer assessment can result in more learning 
gain than self-assessment does, this difference was not significant. That is, both types 
of assessment can improve learners’ text comprehension, vocabulary knowledge, and 
structural accuracy.

The results of this exploration also corroborated that WM as an individual differ-
ence can facilitate language learning. This study found that high WM can learners learn 
more than their low WM peers. This finding supports the earlier claim made by Chow 
et  al. (2021). Chow et  al. (2021) found that verbal WM and reading anxiety were two 
independent predictors of ESL reading comprehension. Additionally, Teng and Zhang 
(2021) found that complex and phonological WM plays a decisive role in vocabulary 
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learning and retention. Thus, Teng and Zhang’s (2021) results are consistent with this 
study’s findings. In addition to these studies, Patra et al. (2022) also found that learners 
with high WM can gain more grammatical knowledge than learners with low WM. This 
finding is completely in line with our finding as this study also found that learners with 
high WM who are exposed to portfolio assessment, self-assessment, and scaffolded peer 
assessment can not only fare better on a test of reading comprehension, but also on tests 
of vocabulary knowledge and grammatical accuracy.

This study tried to add a cognitive individual difference moderating variable (i.e., WM 
capacity) to the contribution of different types of assessment, namely portfolio assess-
ment, self-assessment, and scaffolded peer assessment to text understanding, lexical 
gain, and structural accuracy. The novelty of the study lies in the addition of the mod-
erating role of WM to the gain as a result of the abovementioned types of assessment. 
The results showed that all experimental groups outperformed the control group on 
the post-test; however, there was no statistical difference between subjects in different 
experimental conditions. To be more specific, learners in scaffolded peer assessment 
condition gained more in terms of reading comprehension, vocabulary knowledge, and 
grammar, but the difference with those of other subjects in other treatment groups was 
not significant in a statistical sense. The findings further elucidated that learners with 
high WM outperformed learners with low WM. This does not imply that low WM 
learners cannot learn text comprehension, vocabulary, and grammar as the result of the 
different levels of the independent variable of the study (i.e., portfolio assessment, self-
assessment, and scaffolded peer assessment), but it implies that learners with high WM 
have the advantage to learn more of text understanding, lexical items, and grammatical 
structures than learners with poor WM.

On the whole, the results were more supportive of peer assessment as an instantia-
tion of alternative assessment to the improvement of EFL learners’ text understanding, 
vocabulary growth, and grammatical expansion. Recently, researchers have made a 
growing case for the use of evaluation to encourage learning in academic practice (Wil-
iam, 2018). Peer assessment is a crucial part of formative assessment theories since it is 
believed to provide teachers or students with new information about the learning pro-
cess, improving subsequent performance. The results of this study support the notion 
that peer evaluation, at least in language programs that focus on reading comprehen-
sion, vocabulary, and grammar development, might be a useful instructional strategy 
for increasing student progress. The results suggest that peer evaluation, which is more 
successful than other types of assessment, can play a key formative role in classrooms. 
According to the findings, creating classroom activities that incorporate peer assessment 
can be a helpful way to promote learning and make the most of instructional resources 
by allowing the teacher to focus on assisting students with harder and more involved 
tasks. This demonstrates, practically speaking, that teachers can implement peer assess-
ment in several ways and tailor the design to the particular features and constraints of 
their contexts (Double et al., 2020).

Although the benefits of peer evaluation on language productive skills have been 
extensively studied, very few to no studies have examined its effect on vocabulary learn-
ing (Ritonga et al., 2022). In light of the potential effects of this type of assessment on 
a novel-dependent variable and the extent to which the modified independent variable 
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(i.e., scaffolded peer judgment) can explain variance in the dependent variable, this 
research can be viewed as innovative in the strictest sense.

Students can participate in cooperative learning where they are enthusiastic to assist 
and evaluate their classmates and take responsibility for their language learning accom-
plishments by using peer assessment. This may result in enhanced social abilities, greater 
evaluation, and more precise feedback (Homayouni, 2022). Because they care about the 
group members and want to achieve the same objective, learners learn better when they 
assist one another. This is according to the social interdependence theory (Slavin, 2011). 
The results of this study thus support the social constructivism provided by Vygotsky 
(1987) given that learners with a similar age cohort jointly cooperate and widen each 
other’s ZPD (Webb, 2008).

Implications of the study

This study poses several theoretical and pedagogical implications. The first theoretical 
implication of the study is that if learners are given their voice and choice in assessing 
their learning and assessing those of their peers, and decision-making, their learning will 
be improved. Another theoretical implication of this study is that through collaborative 
learning with the help of a more proficient peer (i.e., a mediator), learners can do the 
tasks they cannot on their own, so learners’ ZPD is broadened in this way (Vygotsky, 
1987). Another theoretical implication of the study is that when a teacher decides to use 
the portfolio as a classroom-based assessment tool, they should plan and prepare well 
in advance (Mathur & Mahapatra, 2022). Making the implementation effective can be 
greatly aided by identifying specific skill areas (subskills), task types, materials, and a 
progress-check system. A further theoretical implication of the study is that, through the 
researcher’s own experience as an English instructor, it has been revealed that English 
teachers are not inclined to allow learners to self-assess their progress in the language. 
Thus, this study can shed new light on self-evaluation, which could be applied as an Eng-
lish teaching strategy. A final theoretical implication of this study is that self-assessment 
can make learners more independent (Masruria & Anam, 2021).

In addition to the abovementioned theoretical implications, this study poses several 
pedagogical implications as well. One way teachers might promote cooperative learning 
is through exercises that incorporate peer review. If they want to better their language 
learning, students learning English as a second language may find it helpful to get famil-
iar with various methods of assessment in general and peer assessment in particular. 
Also, students can identify exactly where they require help and support so that they can 
ask for it from their teachers by using peer and self-assessment tasks.

Peer evaluation and scaffolded learning can offer an engaging, thrilling, nearly stress-
free atmosphere for learning the bolts and nuts of language, according to a second 
pedagogical implication of this study. Students can increase their language proficiency, 
reading comprehension, vocabulary size, and grammatical accuracy by using coopera-
tive learning strategies through peer assessment and scaffolded learning. Additionally, a 
stress-free learning environment will be created where cooperation is encouraged rather 
than unhealthy competition that stunts mental development.
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Another pedagogical implication of the study is that peer assessment and portfolios 
should go hand in hand with routine activities and self-evaluation. Peer assessment can 
lessen students’ fear of receiving negative feedback in addition to giving them feedback 
that can help them improve (Cepik & Yastibas, 2013). The more feedback the students 
receive from their peers, the more accustomed they become to managing their anxieties 
and emotions. The majority of pupils lack social interaction while learning a language, as 
Guo et al. (2018) noted. The students’ assumption that their peers will judge their per-
formance badly because they do not have close relationships with their peers may be a 
result of this lack of social engagement.

This study also has implications for the administration. The heads of language insti-
tutes and the administrators of public schools might urge their academic staff to use the 
study’s findings in the classroom to foster autonomy and improve students’ reading com-
prehension, vocabulary acquisition, and grammatical accuracy.

This study has implications for those who create educational materials. The results of 
this analysis can also be thoroughly examined by curriculum developers and/or syllabus 
designers, who can then include the findings presented in this study in their upcoming 
materials. It is recommended that those who create syllabi provide a range of assessment 
types in their materials. The results of this study could help task and activity designers 
produce a range of tasks and activities that are specifically tailored to EFL students’ read-
ing comprehension, vocabulary growth, and grammatical improvement.

Conclusion
This investigation was carried out to fill a knowledge gap and provide language instruc-
tors with pedagogical implications over the comparative effects of portfolio assessment, 
self-assessment, and scaffolded peer assessment with the mediating role of WM on read-
ing comprehension, vocabulary learning, and grammatical accuracy. The results of this 
study showed that all three types of assessment are facilitative of reading comprehen-
sion, lexical gain, and structural accuracy. The results further showed that learners with 
high WM can gain more in terms of reading comprehension, vocabulary development, 
and grammatical structures. Although the findings of the study revealed the supremacy 
of scaffolded peer assessment groups over other experimental conditions, the difference 
was non-significant, pointing to the efficacy of all three types of assessment targeted 
in this study posing several theoretical and pedagogical implications for the study dis-
cussed above in full detail.

This study pointed to the efficacy of different types of alternative assessments in learn-
ing different bits of a foreign language in a foreign context. Based on the results of the 
study, it is possible to claim that we should move away from teacher-fronted classrooms 
and traditional testing, to new approaches and possibilities that have emerged in recent 
times. By applying the principles of alternative assessment, not the least among its types 
of peer assessment which is based on Vygostkian thinking, learners’ ZPD could be 
broadened, and learning a new language is facilitated.

Although this study appears to be an innovation, it is not flawless. First of all, the 
study did not use randomization which is a necessary condition of experimental designs 
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(Mackey & Gass, 2022). It is suggested that prospective researchers randomly select the 
participants to improve the internal validity of their studies (Ary et al., 2019). Further-
more, this study was conducted in just a particular setting. Future studies should target 
several geographical areas to see if the results will be the same. Another limitation of this 
study is that the research did not take into account the long-term effects of these types 
of assessments. Accordingly, it is not clear whether the effects can be long-lasting or not. 
For this reason, we suggest that future studies add a delayed post-test to their instru-
ments to check whether the effects can remain or not.
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