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Abstract 
Research on the topic of summative assessments has attracted a large au-
dience. The latest trend of a “process-oriented view of learning” has given rise 
to a heated discussion about assessment as a facilitative instrument to scaffold 
learning rather than being regarded solely as a “high-stake” measurement 
tool. Black and Wiliam contributed heavily to theorizing about the pedagogi-
cal use of assessment in the classroom with their widely read papers “Assess-
ment and classroom learning (1998)” and “Classroom assessment and peda-
gogy’ (2018).” Other scholars in the field also contributed their expertise and 
experience enormously to further exploration in this field. But there still ex-
ists a gap between the ideal theoretical model of assessment for learning (AfL) 
and the actual practices in a real classroom learning environment. This paper 
discusses how a solution to the problem can be achieved by incorporating a 
web-based mobile technology—Classroom Response Systems (CRSs) to im-
plement “Web-based Formative Assessment” in secondary schools. A litera-
ture review on the topics of formative assessment and technology-enhanced 
pedagogy is synthesized. A research project on using CRSs to facilitate class-
room learning is presented in terms of 1) the effectiveness of CRSs as instruc-
tional instruments for adolescent learners in secondary schools; 2) secondary 
school students’ preference over CRS question types and response formats; 
and 3) secondary school students’ reflection on and attitudes towards CRSs as 
a way of formative assessments and instruction. This research provides evi-
dence that the web-based interactive tasks involving the use of CRSs serve to 
enable learners to develop learner agency and effective learning strategies. 
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1. Introduction 

Tests and summative assessments have been regarded as powerful evaluation 
tools for students’ performance in the target disciplines for centuries. They have 
also attracted a vast amount of public attention, owing to their huge potential of 
impacting one’s social status, economic and political. This is not only true in east 
Asia, where education and test results carry much weight in societal life (Mar-
zano & Costa, 1988) [1] and are considered to be “crucial milestones in the 
journey to success” (Brown & Lee, 2015) [2], it was also the case during the me-
dieval time in European countries (Earl, 2010) [3]. As such, students, parents, 
teachers as well as educational institutions have deployed substantial amounts of 
energy to handle tests, thus resulting in the phenomenon of what is known as 
“teach to the test” (Black & Wiliam, 2018) [4]. 

This is not without an indirect cost. While students, parents and teachers cel-
ebrate their “successes” in various tests, they are also subject to constant anxiety 
and sometimes deep stress because they are obsessed with the test results 
(Crooks, 1988 [5]; Crooks et al., 1996 [6]) rather than engage in and enjoy an 
autotelic process of learning and harvest the fruits of intellectual development in 
“general cognitive abilities” (Marzano & Costa, 1988) [1]. Moreover, the diversi-
ty of learners’ characters is somewhat neglected, leading to a “one-size-fits-all” 
“single model” of assessment (Bachman & Palmer, 1996 [7]; Butler, 2017 [8], 
2019 [9]). 

But nowadays, winds are blowing in a different direction. Due to the recent 
rise of a “process-oriented view of learning” (Bennett, 2009 [10]; Butler, 2017 
[8]; Earl, 2010 [3]; Wiliam, 2011 [11]), “assessment” has again caught the edu-
cators’ attention (Brown & Lee, 2015 [2]; Wiliam, 2011 [11]). There has been a 
shift from the traditional measurement-based “assessment of learning” (AoL) 
towards a more learner-centered facilitative “assessment for learning (AfL)” 
(Black & Wiliam, 1998 [12]; Earl, 2010 [3]). A number of researchers and edu-
cators have come to realize that, in addition to being a measurement tool that 
serves to “place test-takers along a mathematical continuum in rank order” 
(Brown & Lee, 2015) [2], assessments also function as formative tools that can 
scaffold students’ daily classroom learning and substantially improve the learn-
ing outcome (Black & Wiliam, 1998 [12]; Butler, 2017 [8]; Fuchs & Fuchs, 1986 
[13]; Lee, Harrison, & Black, 2004 [14]; Wiliam, 2011 [11]; Fies & Marshall, 2006 
[15]). Mei and Wang (2022) [16] advocate in their interpretation that assessment 
should be considered an integral part of the teaching-learning dyad, which can 
provide not only evidence of students’ learning, but also affordance that activates 
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students’ agency, enhances their reflection and self-regulation and at the same 
time facilitates the perfecting of teachers’ instructional design.  

However, there still exists a significant gap between ideal and reality. The 
conventional classroom teaching settings and teachers’ methods are less than 
adequate in terms of enacting the “ideal” formative assessments. For example, it 
is difficult to overcome the obstacles such as aggregating evidence of learning in 
a large-sized class, thus rendering it impossible for the instructors to provide 
what van Lier (2004) [17] calls the “just-in-time” and “just-right” evidence-based 
feedback and interventions in class. Furthermore, the extent to which peers in-
teract amongst themselves and with their instructors in class is also limited, as 
the time constraint of a formal 40-minute session is nowhere near enough to af-
ford each individual student’s sharing their work and receive timely feedback. 
Still worse, adolescent learners under the influence of traditional code-of-conduct 
in East Asia tend to display higher affective filters when invited to voice their 
personal views in class, thus undermining the reliability of the assessments. As 
for peer-assessment, it could either embarrass the students due to their stereo-
typical conceptualization of assessment, or have its validity at risk because some 
“group experts” or “teachers’ favorites” could potentially and unknowingly harm 
the process by playing a dominant role (Fies & Marshall, 2006) [15]. 

Reasonably, the need arises for a practical solution to the aforementioned 
problems, which ultimately directs our attention to the use of classroom re-
sponse systems (CRSs), which are also referred to as clickers, students’ response 
systems (SRSs), audience response systems (ARSs), wireless keypad response 
systems, classroom communication systems or electronic response systems. 
CRSs are web-based applications that assist instantaneous interaction in class 
(Fies & Marshall, 2006 [15]; Iwamoto & Hargis, 2018 [18]; Li & Wong, 2020 
[19]) to bridge the gap between the traditional “one-way” delivery of subject 
content (Black & Wiliam, 2018) [4] and the new paradigm of interactive and fa-
cilitative formative assessments for instructional purposes. 

Nevertheless, despite the fact that CRSs have enjoyed a long history since the 
1960s, first in the form of infra-red clickers and now as web-based and class-
room-embedded applications on digital devices (Deal, 2007 [20]; Li & Wong, 
2020 [19]), the use of technology enhanced formative assessment amongst Chi-
nese adolescent language learners is still brand-new. Research concerning peda-
gogical principles underlying formative assessment is still inadequate and in-
complete (Black & Wiliam, 2018 [4]; Black & Atkin, 2014 [21]; Butler, 2017 [8], 
2019 [9]; Fies & Marshall, 2006 [15]; Mills, 2014 [22]). Poehner (2008) [23] sug-
gests that the instructors’ limited knowledge of pedagogical theories and prin-
ciples may have also resulted in the antagonistic dichotomy of assessment and 
instruction in reality. According to Li and Wong’s (2020) [19] research, the use 
of CRSs in secondary school accounts for only 8%, far less than the equivalent of 
84% in tertiary institutions, and therefore implies potential for further study and 
discovery. As Black and Wiliam commented on the pedagogical issue of tech-
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nology use in formative assessment, “building coherent theories, adequate de-
scriptions, and firmly grounded guides to practice, for formative assessment is a 
formidable undertaking” (1998) [12], and “there is ample room for such consid-
erations” (2009) [24]. 

This paper thus introduces qualitative research probing into how the integra-
tion of technology and pedagogy provides a new paradigm of formative assess-
ment that enhances learning in secondary school. The research is based on the 
technology enhanced teaching practices in two different classes from two middle 
schools focusing on how the use of CRSs has enriched the learning environment 
and increased the interactivity among students themselves and between them 
and the instructor. 

2. Theoretical Framework 
2.1. Formative Assessment: Definition, Rationale, and Functions 
2.1.1. What Is Formative Assessment? 
The traditional role of assessment was “high-stake” and as “gates” which stu-
dents had to pass so that they could move onto the next level of learning. During 
the 1950s, it was widely accepted that tests functioned to “provide an index of 
learning”—“to ensure fair, accurate, and consistent opportunities for students” 
(Earl, 2010) [3]. 

It was not until the 1970s that “formative assessment” became popularized in 
contrast with “summative assessment” (Wiliam, 2014) [25]. The term is defined 
as frequent and interactive classroom activities that take place during teaching 
for the instructors to monitor students’ learning progresses, identify their needs 
(both individual and group), and then help instructors make appropriate choices 
about or adjust the next phase of teaching (Black & Wiliam, 2018 [4]; Black & 
Wiliam, 1998 [12]; Broadfoot et al. 1999 [26]; Cowie & Bell, 1999 [27]; Earl, 2010 
[3]; Looney, 2005 [28]; Kahl, 2005 [29]; Shepard et al., 2005 [30]; Wiliam, 2014 
[25]). It also helps to provide learners with feedback on specific course or lesson 
objectives, or the criteria of the course (Brown & Lee, 2015) [2]. 

2.1.2. How Does Formative Assessment Work 
Lantolf et al. (2015) [31] maintain that “the most important forms of human 
cognitive activity develop through interaction within social and material envi-
ronments.” Thanks to the development in psychology, pedagogy and educational 
philosophy, we now understand that human minds are inclined to make mean-
ing out of their immediate surroundings and personal experiences, and then 
choose to respond to the context based on prior knowledge and skills (Earl, 2010 
[3]; Lantolf et al., 2015 [31]; Lantolf et al., 2020 [32]; Thorne, 2008 [33]; WIDA, 
2020 [34]). Young learners are constantly attempting to construct new know-
ledge based on prior knowledge, and through interacting with the environment 
and other peers, through the process of which their personal beliefs are adjusted 
and actions modified to meet the real-world challenges (Earl, 2010 [3]; Strange & 
Banning, 2015 [35]; Thorne, 2008 [33]). 
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In this light, learning is conceptualized as an ongoing process where each in-
dividual student explores for knowledge through their very own personal expe-
riences embedded in the interaction with the environment and other peers. 
Learners’ socio-cognitive interactive abilities such as attitudes to peer collabora-
tion, skills in communication, autonomy or self-regulation all have a role to play 
in the process (Butler, 2019) [9]. They also mature following their unique and 
idiosyncratic patterns rather than in a universal way (Fies & Marshall, 2006) 
[15]. As Marzano and Costa (1988) [1] pointed out that “learning is not a static 
trait” but rather “a dynamic process that itself can be learned and developed,” 
and therefore they advocate the implementation of “alternative tests,” or “dy-
namic assessment” (Lantolf, 2009 [36]; Poehner, 2008 [23]) which test “the vast 
array of thinking skills important for the information age.” 

Following this vein, we can draw the conclusion that “assessment in this con-
ception of learning is much more than a summary or index of learning at the 
end,” but rather an integral part of the learning process (Birenbaum, 1996 [37]; 
Earl, 2010 [3]; Earl & Katz, 2006 [38]; Mei & Wang, 2022 [16]; Wiliam, 2013 
[39]; Wolf et al., 1991 [40]). It is essential for the teachers to understand how in-
dividual students conduct learning, and cater to their needs with adjustment and 
modification of the content and methods for the next stage – a matter of peda-
gogical choice for the purpose of fostering “disciplinary habits of mind” (Black & 
Wiliam, 2018 [4]; Fies & Marshall, 2006 [15]; Shulman, 2005 [41]; Wiliam 2016 
[42]). 

Therefore, classroom activities should be so designed as to “engage attention, 
motivate and present a challenge to which the learners can respond with high 
probability of success, so securing intrinsic reward” in order to sustain learner’s 
commitment to learning (Black & Wiliam, 2018) [4].  

2.1.3. What Can Formative Assessment Do 
Contrary to the common illusion that a class is “a homogeneous unit” (Earl, 
2010) [3], the truth is that each of the individual students bring to the class their 
unique backgrounds, skills and individual needs (Poehner, 2008 [23]; WIDA, 
2020 [34]). It is, therefore, the teachers’ responsibility to take the students’ di-
verse interests, backgrounds, understandings, intellectual and emotional matur-
ity into consideration, and then employ appropriate assessments to understand 
these differences and hence, to cater to their particular needs and learning pat-
terns (Earl, 2010 [3]; WIDA, 2020 [34]). 

By deploying meticulously designed and classroom-embedded formative as-
sessment, teachers are able to gain an insight into students’ existing beliefs and 
prior knowledge, access the best possible evidence about students’ learning 
and then use this information to decide what to do next (Wiliam, 2011) [11], 
thus avoiding false interpretations and judgements that may distort learning 
and teaching practices. Teachers can also establish links between students’ 
prior knowledge and new learning experiences using formative assessment in 
class. 
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Earl (2010) [3] summarizes three functions that formative assessments serve: 
1. To reveal learners’ knowledge, skills, and beliefs that they bring to the class; 
2. To serve as a starting point for the next stage of instruction; and 
3. To monitor students’ learning progress. 

2.2. Web-Based Formative Assessment: When Technology Stages  
the Show 

As has been explained, implementing ideal formative assessment in class is not 
easy because there are “barriers” that hinder its effectiveness. It is at this point 
that information and communication technology comes in handy (Jiang et al., 
2017) [43]. The CRSs belong to the category of “Synchronous Computer Me-
diated Communication (SCMC)” applications (Thorne, 2008) [33] that provide 
solutions to the limitations on pedagogical use of formative assessments in class 
(Fies & Marshall, 2006 [15]; Hargis, Cavanaugh, Kamali & Soto, 2014 [44]; Li & 
Wong, 2020 [19]). As Butler (2019 [9], 2017 [8]) proposes, the latest trend of in-
tegrating digital technology—web-based applications in this case—into daily 
classroom teaching has provided opportunities to tailor assessments to learners’ 
needs and experiences, and is reshaping the ways of learning significantly (Jiang 
& Zhang, 2020) [45]. 

Thorne (2008) [33] cited Kern’s (1995) [46] and Darhower’s (2002) [47] re-
search findings that via SCMC learning practices students were able to produce 
more “meaningful, highly intersubjective discourse” along with more “sophisti-
cated” grammatical and functional output in the target language. Thorne ex-
plains that this may have resulted from the fact that SCMC can “promote an in-
crease in corrective feedback and negotiation at all levels of discourse, a condi-
tion that prompts learners to produce form-focused modifications to their 
turns” (2008) [33]. And this theorization is echoed by other researchers in the 
field (Chun, 1994 [48]; Salaberry, 2000 [49]; Payne & Ross, 2005 [50]) 

Having made its debut during the 1960s, CRSs quickly evolved from a 
“one-button infra-red or radio-signal based clicker” to the modern type of 
“web-based” responding applications (Deal, 2007 [20]; Li & Wong, 2020 [19]). 
There are a variety of question types catering to different instruction and as-
sessment needs in class, ranging from “simple factual recall” to “questions de-
signed specifically to reveal and challenge common misconceptions in a given 
topic” (Deal, 2007) [20], which align themselves with the cognitive skills listed in 
the Bloom’s taxonomy (Krathwohl, 2002) [51]. The relationship is displayed in 
Figure 1. 

The varied types include simple True/False or Multiple-choice questions, 
Item-ranking and, particularly, Open-ended questions (Li & Wong, 2020) [19]. 
While the True/False and multiple-choice questions are more “akin to the sti-
mulus response pattern of behaviorist theory” (Fies & Marshall, 2006) [15] to 
reinforce behavior and consolidate students’ factual knowledge, the item-ranking 
and open-ended questions are more likely to “foster the strengths of diversity in  
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Figure 1. Alignment of CRSs questions types with Bloom’s taxonomy. 
 

thought” (Stroup et al., 2002 [52], 2004 [53], 2006 [54]) and encourage the stu-
dents to follow a collaborative and constructive learning approach. This enables 
the instructors to make decisions about how to collect data from students more 
effectively (Fies & Marshall, 2006) [15] and how the instructional procedures can 
be adapted to meet the pedagogical requirements. 

One highlighting feature of CRSs is that instructors can decide whether the 
students can engage anonymously or reveal their real names during the assess-
ments (Fies & Marshall, 2006 [15]; Jiang & Zhang, 2020 [45]; Melchor-Couto, 
2018 [55]). This may affect the students’ performance because they can become 
more open and confident than conservative when invited to tackle questions or 
put forward opinions through the online application. Jiang and Zhang (2020) 
[45] find that learners display better performance in cognitively demanding 
tasks when they are allowed to engage in a web-based collaborative learning en-
vironment anonymously. 

Another advantage of using CRSs in formative assessment is that they help to 
elicit opinions from each individual in a way that every voice can be “heard” and 
the class doesn’t risk being dominated by those “group experts” or “teachers’ fa-
vorites” (Fies & Marshall, 2006 [15]; Shulman, 2005 [41]; Wiliam 2016 [42]). 

In terms of providing feedback after assessment, the use of CRSs successfully 
dodges Brown and Lee’s (2015) [2] concern for the traditional practice of only 
providing grades in digits. They protested that “grades and scores reduce a 
mountain of linguistic and cognitive performance data to an absurd minimum.”  

3. The Research 
3.1. Setting and Participants 

The researchers implemented the web-based formative assessment in two dif-
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ferent classes. A total of 46 students were involved in the research, with 
11multi-lingual (native language, Chinese and English) students of Grade Eleven 
(4 males and 7 females, aged 16 to 17) from an international school, and 35 
Chinese bilingual (Chinese and English) students (8 males and 27 females, aged 
15 to 16) of Grade Nine, who have attained a high level of English proficiency 
but are more accustomed to traditional lecturing mode of teaching. The detailed 
information about the participants is given in Table 1. 

The two groups of participants are from similar age groups but of diverse life 
and educational backgrounds. The researchers expected that the two groups’ re-
spective responses to the web-based formative assessment will reveal whether the 
use of CRSs technology can enhance the students’ performance during the class, 
across the spectrum of diverse backgrounds. 

Prior to the research, the students from both classes were more inclined to 
remain “silent” even when encouraged to “voice their opinions.” The researchers 
presume that the participants’ reluctance to speak up in class was due to the fact 
that they were afraid of making mistakes in class and that they were under the 
influence of East Asian culture which maintains that students in class are sup-
posed to listen quietly and avoid questioning others or commenting on contro-
versial issues. 

Before engaging all the participants in the research, the teacher informed 
them of the purpose and the plan of using the web-based interactive technology 
in the classroom. A letter of consent was presented to all the participants to 
make sure that they understood what they were expected to do and that they 
agreed to be part of the research. 

3.2. Research Questions 

The purpose of the research is to collect evidence about how CRSs can facilitate 
the classroom formative assessment and promote learning outcomes, and how 
the students respond to the new technology-enhanced learning environment. 
After reviewing the literatures, the researchers decided that observation should 
focus on the following aspects: 

1) To what extent do CRSs as instruction instruments enhancethe secondary 
school students’ participation in classroom activities? 

2) What CRSs question types and response formats best appeal to the second-
ary school students? 

3) What are the secondary school students’ attitudes towards CRSs as a way of 
formative assessments and instruction? 

 
Table 1. Demographics of participants. 

School Gender Age Linguistic aptitudes 

An international 
school 

4 Males 
7 Female 

16~17 years 
old 

Multi-lingual speakers of English, Chinese, 
and their respective native languages 

A public school 
8 Males 

27 Females 
15~16 years 

old 
Bilingual speakers of native Chinese and 

English as an additional language 
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3.3. Procedures 

In two weeks’ time, the researchers implemented the web-based formative as-
sessments. CRSs were used in both classes as assessment and pedagogical tools, 
after which a survey was given to collect students’ comments and attitudes to-
wards the novel instructional practices. 

The researchers used the CRSs in class to implement an interactive instruc-
tion. They first led the whole class to read or listen to the materials and then ask 
the students to respond using the CRSs. Their responses were immediately ag-
gregated and displayed on the screen in the predetermined formats. All of the 
participants are allowed to opt for the “anonymous” mode. 

Altogether, the researchers experimented with four question formats, namely, 
“word cloud,” “brief answers or comments,” “item ranking,” and “multiple 
choices.” 

With “word cloud”—a kind of open-ended question, the participants are 
asked to submit a word to the questions, which are displayed on the screen in-
stantaneously. The “word cloud” continues to grow, changing its shape and size 
with more responses pouring in from the student participants. The most heavily 
“voted-for” word creates the biggest font size. This is a most engaging period for 
the participants, as they are able to interact with other peers by observing how 
others think about and reply to the questions. Technically, they are also allowed 
to “change” their responses if they find others’ opinions more reasonable and 
more convincing. This constitutes a period of peer interaction and collaborative 
learning when students join their efforts and invent diversified solutions to the 
questions and situations assigned by the teacher. The teacher also contributes to 
the process by intentionally encouraging each individual student to submit their 
ideas and by explaining whether or not the students’ submitted answers fit into 
the context provided, which aims at enhancing classroom learning outcomes 
(Black et al., 2003) [56]. This embodies Vygotsky’s (1978) [57] ideal of scaffold-
ing students’ learning through meaningful interaction between the learners and 
the more knowledgeable other. 

Figure 2 is a screenshot of a “word cloud” co-constructed by the 9th graders 
when they were asked to complete the paragraph on the left of the page by sup-
plying a word to the gap. The word “recycling” received the most votes and 
therefore located itself in the center in the largest font, while other responses 
with relatively fewer votes spread out in the periphery in smaller fonts. The 
words in the outskirt clearly revealed how the students’ syntactical and semantic 
knowledge was influencing their decision-making for the gap. 

The “brief answers or comments” is a type of “opinion poll.” Students are in-
vited to submit their answers in phrases, clauses or sentences based on their 
comprehension of the given multimodal materials, i.e. written scripts, audio and 
visual pieces. This question type is used for multiple purposes, ranging from as-
sessing factual knowledge to soliciting comments or opinions. And it also kin-
dles the students’ passion for collecting evidence and sharing viewpoints. During  
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Figure 2. CRSs question type: word cloud. 

 
the interaction, the teacher also scaffolds the students by asking them to explain 
their viewpoints or invite them to challenge one another’s view. Figure 3 is an 
example of how the students contributed their respective opinions and collabo-
rated to resolve the question. 

With the “Multiple Choices” questions, students are invited to choose from 
four or five choices provided by the teacher, the percentage based on their 
choices is immediately calculated by the CRSs app and displayed in the form of 
histogram. It assists the teacher to observe and decide how well the students 
have acquired the target concepts. The students also see the differences in their 
choices and are triggered to re-examine their own answers or challenge others’. 
The teacher may facilitate this process by asking the students to explain or chal-
lenge the choices. Figure 4 shows how the students differed in their answers to 
the question, which aroused further discussion. 

Teachers and researchers should be aware that “multiple choice” questions 
can also be deployed in the form of dyadic questions, such as “True/False” or 
“Yes/No” formats, not only for factual knowledge, but for opinion polls as well. 
For example, at the end of the experimental sessions, the teacher asked the stu-
dents to decide whether they would like to engage in this innovative web-based 
formative assessment in the future. And the students cast their votes which were 
immediately displayed on the screen, as is shown in Figure 5. 

“Item ranking” is similar to “multiple choice” questions. The students are in-
vited to choose from a list of options and the one with highest votes is automati-
cally moved to the top of the sequence. These types of questions can be em-
ployed to encourage the students to put forward their viewpoints and challenge 
others’, as can be seen in Figure 6. This question format is especially useful 
when the teachers hope to foster the students’ critical thinking skills. Addition-
ally, based on the collected answers, the teacher can also group and re-group the 
students, and decide the topic to be discussed for the next phase. 

At the end of the two weeks’ trying out of the web-based CRSs formative as-
sessment, a survey in the printed form is given out to collect the students’ feelings 
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Figure 3. CRSs question type: opinion wall. 
 

 

Figure 4. CRSs question type: Multiple Choices. 
 

 

Figure 5. CRSs question type: multiple choices/True of False. 

 

 

Figure 6. CRSs question type: item ranking. 
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and comments on engaging the technology enhanced instruction and web-based 
classroom-embedded formative assessment. The data were then calculated and 
summarized by the researchers to reveal the findings. 

4. Findings and Discussions 

After the implementation phase, a survey was conducted to collect the students’ 
feedback on the use of CRSs. Altogether nine questions were given to the stu-
dents. Questions 1 to 6 (Table 2) are designed in the form of Likert scale, ques-
tion 7 (Table 3) is a multiple-choice question about their preferences of CRSs 
question and response formats. Questions 8 and 9 are open-ended, aiming at so-
liciting students’ feedback and suggestions on future implementation and mod-
ification of web-based and classroom-embedded formative assessment. 

Altogether, the researchers received 45 replies (97.8% response rate), 10 from 
the international class and 35 from the Chinese class. All of the data were rec-
orded and then mean scores were calculated for questions 1 to 6. To ensure the 
data’s reliability, the researchers also calculated the value of Cronbach’s Alpha 
which yielded a result of 0.81, indicating that the quality of the data set is statis-
tically “good.” 

The survey shows that the use of web-based CRSs for the integration of for-
mative assessment proves to have won the students’ favor. The data indicate that 
the students enjoyed themselves engaging in the web-based formative assess-
ment where they could respond to questions through either individual efforts or 
peer collaboration. In Table 2, based on the mean scores of questions 1 to 6, it is 
clear that the students maintain highly positive opinions about the technolo-
gy-enhanced novel approach. The mean scores of the questions concerning “fo-
cused attention,” “understanding,” “communication and collaboration,” “par-
ticipation,” “comparison against traditional discussion” and “attitudes towards 
future use of CRSs based formative assessment in class” all average high. 

 
Table 2. Mean scores of questions 1 to 6. 

Questions SCALE 
MEAN 

(n = 45) 

Q1. Does the use of the Classroom Response System  
help you to focus during the class? 

1—2—3—4—5 4.5 

Q2. Are you able to engage in the interaction and  
gain deeper understanding? 

1—2—3—4—5 4.4 

Q3. Do you agree that the technology enhanced interac-
tions have augmented the communication  

between you, other students and the teacher? 
1—2—3—4—5 4.6 

Q4. How do you rate your own participation? 1—2—3—4—5 4.2 

Q5. Do you prefer the new technology enhanced interac-
tion model over traditional classroom discussion? 

1—2—3—4—5 4.6 

Q6. Would you like to participate more in technology 
enhanced interactions through CRSs in the future? 

1—2—3—4—5 4.5 
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Another table (Table 3) is made according to the students’ choices of pre-
ferred question types or response formats. As is shown below, the most preferred 
question type is “word cloud” (71%), followed by “brief answers or comments/ 
opinion polls” (53%) and “item ranking” (49%), while “multiple choices” and 
“True/False questions” rank at the bottom. The researchers believe that the crea-
tive use of graphic, dynamic and interactive elements of “word cloud” may have 
contributed to its championship in the poll, which exemplifies the top level of 
“transformation” of pedagogy according to Dr. Puentedura’s (2010) [58] SAMR 
(Substitution, Augmentation, Modification and Redefinition) model. And it is 
also obvious that the students preferred “open-ended” questions in the assess-
ments which provide them with opportunities to challenge or construct know-
ledge. 

Question 8 is an open ended one that calls on the students to freely comment 
on what they like about the web-based formative assessment. Aggregating all the 
responses from the students and feeding them into the “word cloud” generating 
machine via https://www.wordclouds.com/. The researchers created a “word 
cloud” (Figure 7) highlighting the students’ most condensed remarks. As can be 
anticipated, students highly value the features of CRSs that provide them with 
“great fun” and “instantaneous feedback,” have them more “focused”, promote 
their “participation,” “interaction,” “independent thinking,” and, particularly, 
give the “shy” students an opportunity to “have their voices heard.” 

 
Table 3. Ranking of choices from question 7. 

Response Formats Number of Selectors Percentage 

Word Cloud 32 71% 

Brief answers/Opinion wall 24 53% 

Item-ranking 22 49% 

True/False questions Multiple 
Choices 

6 13% 

 

 
Figure 7. Word cloud featuring students’ responses to 
question 8. 
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Question 9 invites the students to comment on the less favorable aspects of 
the CRSs use and provide suggestions on modification and improvement. Most 
replied “Good” while some suggested that the teacher should give the students 
more time to discuss and collaborate before producing the answers and that the 
hardware installed in the classroom needs improving to better support the 
web-based formative assessment and interactive learning. 

The findings from the research provide answers to the three research ques-
tions: 

1) The integration of web-based CRSs has both stimulated the secondary 
school students’ passion for and promoted their participation in the class-
room-embedded assessment; 

2) The CRSs question types and response formats provide “great fun,” “in-
stantaneous feedback,” help them to “focus”, promote their “participation,” “in-
teraction,” “independent thinking,” and give everyone an opportunity to have 
their opinions voiced;  

3) The secondary school students exhibit a highly positive attitude towards the 
web-based and classroom-embedded formative assessment. 

5. Conclusions 

As can be seen in this research, the advantages of a web-based formative assess-
ment echo the findings of the previous researches (Black & Wiliam, 2018 [4]; 
Butler, 2019 [9], 2017 [8]; Crooks, 1988 [5]; Earl, 2010 [3]; Fies & Marshall, 2006 
[15]; Jiang & Zhang, 2020 [45]; Li & Wong, 2020 [19]; Stroup et al., 2002 [52], 
2004 [53], 2006 [54]; Wiliam, 2011 [11]). 

For the students, the web-based formative assessment:  
1) Enhances peer interaction and collaboration; 
2) Helps with individual reflection on learning, in other words, self-regulation 

of learning behavior and strategies; 
3) Significantly lowers the affective filter, enhances motivation and promotes 

participation and interaction of the whole class; 
4) Introduces a graphic, dynamic and interactive element that engages the 

students; 
5) Caters to the learning styles of Generation Z and renders classroom learn-

ing more enjoyable than ever before; 
For the teachers, the web-based formative assessment: 
6) Provides a means for teachers to collect evidence about students’ learning 

in large sized classes, which helps to adjust both in-time and long-term teaching; 
7) Also informs teachers about plans for future teaching and assessment crite-

ria. 
Based on this research and previous studies, it is also important that teachers 

be aware that the integration of technology and formative assessment must be 
aligned with pedagogical principles in order to set up an “effective learning en-
vironment” (Black, 2016 [59]; Black & Wiliam, 2018 [4]; Brown & Lee, 2015 [2]; 
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Wiliam, 2011 [11]; Wiliam & Thompson, 2007 [60]). 
The practice of integrating web-based technology with classroom formative 

assessment is based on the sociocultural theory of mental development (Lantolf, 
2009 [36]; Poehner, 2008 [23]; Wiliam, 2014 [25]; Vygotsky, 1978 [57]). It helps 
to optimize learning outcomes (Butler, 2017) [8] by bridging the gap between 
the traditional one-way delivery of subject matter (Black & Wiliam, 2018) [4] 
and the novel approach of interactive and evidence-based formative assessments 
for instructional purposes. It also facilitates the effort to close the gap between 
the difficulty that hinders successful formative assessment in big-sized classes 
and the ideal practices that cater to both learning and teaching needs. 

These days, some CRSs applications have put forward another new function 
which enables students to access mobile-based assessment tasks at home. Stu-
dents can tackle more complicated questions individually or choose to compete 
with a “virtual” competitor online. 

Despite all the advantages of web-based formative assessment discussed 
above, the researchers are aware that there are limitations to this research. This 
research is a qualitative one which lasts for only two weeks and the data from the 
survey are only indirect as they are collected from the participants’ subjective 
choices and personal narration. There still exists a lack of direct evidence of their 
learning outcomes. More informative research would include a comparison be-
tween the pre-test and post-test results, or take on a quasi-experiment that pro-
vides a comparison of learning outcomes between a control group and a treat-
ment group. 

Regarding the future of technology enhanced formative assessment, the re-
searchers would like to cite Wiliam (2011) [11] that “there was no simple recipe 
that could be easily applied in every classroom.” Further research is still neces-
sary to testify the validity and reliability of web-based formative assessment in 
class (Butler, 2017) [8]. 

Ultimately, it depends on the concerted effort from teachers, administrators, 
and public stakeholders (WIDA, 2020) [34], who must examine some of the 
deeply held notions about testing and assessing, so that the design of future as-
sessment is adjusted not only to measure but also to empower learning (Earl & 
Katz, 2006) [38]. 
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