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Dear GLOKALde Readers, 

We gladly present our Volume 7, Issue 2 of GLOKALde to our readers. 

There are six articles in October 2021 issue of GLOKALde in which 11 authors contributed from the 
USA, Nigeria and India to this issue. We thank our authors for their valuable contribution to our 
journal. 

The first article entitled ‘Integrating Pedagogy with Distance Education Technology: A Computer 
Assisted Vocabulary Learning Project Based on a Learning Management System’ is written by 
Researcher/Lecturer Weihua SHI, Lecturer Hong XIAO and Dr. Jace HARGIS. In their article, the 
authors introduce a computer assisted vocabulary learning (CAVL) project, an online distance learning 
project established on Moodle Learning Management System (LMS). 

The second article entitled ‘Using design thinking and robots to assess and measure a distance 
learning after-school program’ is written by Instructor Eliya LAVINE, Assistant Prof. Rodolfo 
COSSOVICH and Dr. Jace HARGIS. In their article, authors describe practitioners’ retrospective 
analysis of an after-school robot learning program they facilitated by analyzing their qualitative 
notes to assess, measure and evaluate the formative feedback they conducted. 

The third article entitled ‘Mindful Teaching and Adopting Resilient Course Design in Distance 
Education’ is written by Educationist Poonam VOHRA. Her paper aims to emphasize mindful teaching 
by adopting resilient pedagogy and building resilience in course design through hybrid learning 
models. Such learning models enable flexible movement between remote and in-person 
experiences and make classes, assignments, and assessments as resistant to disruption as possible. 
The paper will also help institutions to ensure continuity of course delivery through future crises. 

The fourth article entitled ‘Utilization of E-Learning Among Nigerian University Lecturers in the 
Covid-19 Era’ is written by Alexander Essien TIMOTHY. His study investigated the extent to which 
lecturers in the Faculty of Education in a public university in Southern Nigeria engaged in online/
distance teaching during the Covid-19lockdown in Nigeria. The study further examined factors 
that hindered online teaching by the lectures. 

The fifth article entitled ‘Impact of Virtual Theory Counselling in Learning Outcomes of CBRNE 
Cognitive Domain’ is written by Prof. Ruchika KUBA, Dr. Mythili GOWTHAMAN, and Dr. Reena 
WILFRED. In their paper, the authors aim to study the feasibility and acceptability of online theory 
counselling based on learners’ and counsellors’ feedback. The results of the study could be 
helpful in developing more appropriate teaching modalities and for revising strategies in blended 
learning approaches. 

The sixth and the last article entitled ‘Framework to Understand Training and Education Needs Under 
Open and Distance Learning System’ is written by Dr. Sunil KUMAR. In his paper Dr. KUMAR proposes 
a framework to understand academic and training needs of individual prospective learners of 
diversified nature through the “Persona approach”. Also, his study adopted multi-channel exploratory 
qualitative research approach consists of review of literature, descriptive materials, critical analysis 
of relevant documents and field notes documenting framework/procedure for 
understanding life-long education/training needs of adult learners. 

We hope to stay in touch and wish to meet in our next issue that will be published in April 2022. 
Cordially, 

Editors of GLOKALde 
Nil GÖKSEL 
Ayşe TAŞKIRAN 
Hüseyin ALTUNLU 
October 2021 
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ABSTRACT 

Vocabulary instruction has always been at the core of ESL/EFL education. Under the guidance of modern 
linguistics, psychology and pedagogy, new methods of vocabulary teaching and learning are constantly 
being innovated, the efficacy of which is expected to be further enhanced by the latest development of 
distance education technology of the 21st century. This article introduces a web-based computer 
assisted vocabulary learning (CAVL) project, an online distance learning project established on Moodle 
Learning Management System (LMS). The project was implemented during the beginning of the 
COVID19 pandemic when the face-to-face (F2F) teaching was transferred online. The researchers 
describe the design, implementation and the outcome of the project, and explore how the application 
of felicitous second language acquisition (SLA) theories and principles have amplified the effectiveness 
of the distant online vocabulary learning project. This article also discusses the significance and possible 
future challenges of integrating information technology into language teaching. 

Keywords: Computer Assisted Vocabulary Learning (CAVL), Distance Education, Distance Learning,  
Learning Management System (LMS), Moodle, Pedagogy, Asynchronous 



INTRODUCTION 

Vocabulary instruction has always been of critical importance to ESL/EFL education (Chung, 2012; 
Kilickaya & Krajka, 2010). Numerous researches have indicated that the knowledge of vocabulary 
affects learners’ reading and writing competency significantly (Beck et al., 2008; Cunningham & 
Stanovich, 1997; Nunan, 1991). It is acknowledged that the attainment of a solid lexical foundation in 
early childhood promises future academic success (Anderson & Freebody, 1981; Antonacci & 
O’Callaghan, 2012; Graves, 1986; Stahl, 1998). According to a study by Cunningham and Stanovich 
(1997), the vocabulary knowledge of the early graders can be a reliable indicator of their reading 
comprehension abilities in later years. And their oral presentation skills are also affected by the 
vocabulary size and command (Gass & Selinker, 2008). 

Traditionally, vocabulary learning was regarded as an individual activity with which learners were 
instructed to memorize the spelling and meaning in an isolated environment, often disconnected from 
the real-life themes and discourses that are essential in activating the use of and promoting the 
attainment of the target lexis (Antonacci & O’Callaghan, 2012). Such a method has led to learners’ 
being baffled in real life communication as they would, unfortunately, map their only remembered 
definitions onto the discourses in reading and writing. Thus, it has been advocated that ESL/EFL 
instructors should help their students avoid solely “memorising” words, but establish connections 
between the target vocabulary and their frequent contexts (Baumann et al., 2003; Blachowicz & Fisher, 
2000; National Reading Panel, 2000; Stahl & Fairbanks, 1986). The General Senior High School 
Curriculum Standards by the Ministry of Education of the People’s Republic of China (abbr. CMOE) also 
highlights the importance of learners’ being instructed to relate appropriate contexts where the target 
vocabulary is “applied,” “analyzed,” and “evaluated” (CMOE, 2017). 

This paper introduces a distant and online Computer Assisted Vocabulary Learning (CAVL) Project which 
was designed and implemented during the 2020 COVID-19 pandemic. The method caters to the 
demand of transferring language teaching to a virtual environment and also exemplifies how the second 
language acquisition pedagogy underscoring vocabulary instruction can be integrated with online 
distance-learning technology to bring forth augmentation and transformation in teaching and learning 
(Butler, 2017; Mayes, 2004; Walker & Baets, 2009). 

LITERATURE REVIEW 

Theories and principles underlying vocabulary learning and teaching 

English is known for its bulky vocabulary due to its rich history. Homophones, homonyms and 
polysemies are not uncommon, which unfortunately constitutes a barrier to the ESL/EFL learners. Words 
and phrases often vary their meanings, uses and even forms depending on the diverse contexts 
(Antonacci & O’Callaghan, 2012). They are also connected with each other through syntactical 
structures and semantic associations (CMOE, 2017). This has led to the conclusion that vocabulary 
learning should provide learners with a rich context and help them establish connections between the 
target lexis, rather than confine the learning behavior to “memorizing” everything in a “linear” mode 
and in an isolated environment. 



However, a number of ESL/EFL learners are unfortunately obsessed with the “bottom up” approach, 
straggling along to stuff into their own minds merely the spellings and the meanings of words under a 
“vacuum” circumstance. Such practices violate the principle underlying vocabulary learning, which 
asserts that acquiring the knowledge of English vocabulary extends beyond merely “memorizing” the 
forms and meaning, but involves the integration of language skills in the process of producing 
meaningful output (CMOE, 2017). It is advocated that EFL/ESL learners should pay attention to the 
depth of vocabulary knowledge such as collocations, and semantic relationships with other words such 
as synonyms and antonyms in addition to their morphological forms (spelling and derivations) (Chung, 
2012). 

A list of vocabulary instruction principles that conform to the above ideal is listed as follows: 

Teaching vocabulary in an explicit and structured way 

Vocabulary teaching has experienced a major turning point in the past decades. Historically, it was 
regarded as “orthodox” for the instructors to introduce the vocabulary knowledge in an implicit way 
and avoid any kind of explicit teaching, as it was theorized that with adequate input, students would 
automatically attain vocabulary knowledge (Laufer & Hulstijn, 2001).  

However, some researchers have realised that under the circumstances where English is practiced as 
a foreign language, learners’ exposure to the target language is nowhere near adequate, and therefore 
they are not able to reach the “threshold'' to activate automatic and implicit acquisition of the language. 
Hence, a single “implicit” vocabulary learning and teaching approach seems less reliable, or at best less 
than satisfactory. Hence researchers start to look to the explicit and structured way of vocabulary 
teaching (Al-Qutaiti & Ahmad, 2018; Kusumawati & Widiati, 2017; Graves, 2006; Nation, 2011; Schmitt, 
2013; Young-Davy, 2014). 

Ellis (2005) echoes the idea applauding Sharwood Smith’s “interface position” which indicates that 
learners can achieve acquisition (implicit knowledge) through being engaged in explicit learning and 
practices. Ma and Kelly (2006) maintain that learners need to be exposed to both explicit and implicit 
vocabulary learning strategies in order to achieve better results. Graves (2006, 2007) recommends that 
instructors adopt direct word teaching of word-learning strategies plus “rich language immersion, 
explicit lecturing, learners’ awareness raising and introduces learning strategies” in their vocabulary 
instruction program so that students are enabled to discover the meaning of words for themselves 
independently. Gu’s (2003) study reveals that students who employ an explicit and structured way of 
vocabulary learning are more successful than expected. It is suggested that the appropriate use of 
specific strategies contributes to EFL/ESL learners’ acquisition of new vocabulary (Johnson & Heffeman, 
2006; Schmitt, 1997).  

Rich language situations and diverse activities 

Vocabulary instruction should be placed in meaningful contexts rather than non-contextual 
environments (Biemiller & Boote, 2006). Numerous researchers agree that rich and diverse contexts 
that provide learners with meaningful and interesting examples of the target vocabulary are most 
effective in vocabulary instruction (August et al., 2005; Beck et al., 2002; Blachowicz et al., 2006; 
Graves, 2007, as cited in Chung, 2012). It is in “a language and word enriching environment” where 



learners are exposed to “rich language and rich word experiences” that they become highly motivated, 
intensely engaged and heavily interested (Chung, 2012). Graves (2007) advocates that teachers should 
involve learners in activities such as discussions of vocabulary, reading, and writing that expedite the 
acquisition of new words, and that teachers should immerse learners in “rich language and varied 
language experience” to promote “incidental word learning” (p. 86). 

Chung (2012) also suggests that instructors need to provide “moderately challenging” texts as well as 
classroom-based activities to scaffold learners’ vocabulary growth. This conclusion is in accordance with 
Vygotsky’s (1978) socio-constructivism theory of Zone of Proximal Development. 

The General Senior High School Curriculum Standards points out that teachers should create a learning 
environment where learners are repeatedly exposed to the target vocabulary including teacher talk 
(explicit instruction) and students’ conversations (interactive activities that entail further understanding 
and use of the target vocabulary) (CMOE, 2017). Teachers can also employ meaningful and iterative 
activities such as reading aloud, summary writing and home room decorating in order for the students 
to engage the target vocabulary in diversified multiple real-life situations (Duke & Moses, n.d.). 

Raising language awareness 

A comprehensive vocabulary program should include a part dedicated to raising word-consciousness, 
as “word consciousness is an interest in and awareness of words as building blocks of communication 
[and] the ability to reflect on, and manipulate words as units of language” (Scott & Scott, 2010 as cited 
in Chung, 2012). It is maintained that learners will be “excited and motivated to learn new words and 
use them in effective and meaningful ways”, able to improve the “accuracy of their inferences” by 
developing metacognitive awareness, when they are involved in a classroom community that “cultivates 
and promotes word consciousness” (Chung, 2012). Therefore, it is highly preferable that the instructors 
encourage and guide the learners to cultivate their language awareness, so that they can be motivated 
and supported to explore the target vocabulary further (Graves, 2006, 2007). The General Senior High 
School Curriculum Standards asserts that teachers should adopt an awareness raising approach by 
deliberately involving the learners in building up word webs in the form of mind maps in a thematic 
approach and then have them use the newly acquired vocabulary in meaningful contexts to consolidate 
vocabulary acquisition (CMOE, 2017). 

Meaningful interaction 

More often than not, the traditional vignette of vocabulary learning was conceived as an individual task, 
during the procedures of which learners went through the stages of getting to know the words, 
memorizing their spellings and meanings (often isolated from the context). The assessment of the 
vocabulary acquisition was no less so by having learners spell out the words and then label them with 
definitions that they remembered. 

However, human learning is intrinsically a social activity (Vygotsky, 1978), and therefore it is essential 
for teachers to build a community that provides an engaging and interactive learning environment for 
the students (Strange & Banning, 2015). Hence, rather than trapping the students in a “vacuum” or 
“isolated” environment, a socio-constructive approach strongly proposes that meaningful interactions 
be adopted to facilitate vocabulary learning (Scott et al., 2008). Chung (2012) positions that interaction 



within small groups provides learners with a rich word environment that significantly enhances learners’ 
retention of vocabulary knowledge. Shi (2019) argues that an interactive process is crucial to EFL/ESL 
learners’ second language acquisition. The General Senior High School Curriculum Standards also 
highlights the effectiveness of teacher-student interaction and peer-interaction in vocabulary learning 
(CMOE, 2017). 

A list of preferable features of a successful interactive vocabulary teaching and learning program is 
outlined as follows (August & Snow, 2007; Tharp, 1982, as cited in Chung, 2012): 

(a) informal instructional dialogue, 
(b) immediate and frequent positive praise and feedback, 
(c) active student participation, 
(d) no negative consequences for incorrect answers, 
(e) a greater percentage of time dedicated to reading comprehension than to decoding, 
(f) more frequent progress monitoring using criterion-referenced assessment, 
(g) instruction based on individual diagnosis and prescription, 
(h) effective quality control through measuring and rating program features, as well as using 
the features to evaluate program implementation  

The Computer assisted vocabulary learning (CAVL) project based on learning management 
system (LMS) 

What are CAVL and LMS 

The possibility and the effectiveness of technology-enhanced distance education have been intensely 
studied and widely discussed over the past decades (Hanover research, 2011; Mayes, 2004). Numerous 
researches have contributed to this topic ever since the beginning of the millennium (Ferenz & Reves, 
2000; Levine et al., 2005; Taylor, 2009; Tozcu & Coady, 2004). In terms of vocabulary learning, it is 
argued that learners need to be equipped with both traditional materials and technology-based 
resources so as to achieve the desired results, but it is quite surprising to learn that the use of 
information technology in language learning is still rare (Kilickaya & Krajka, 2010). 

Computer assisted vocabulary learning (CAVL) means using information technology to facilitate 
students’ learning of vocabulary over a distance and in an online environment, guided by the underlying 
second language acquisition (SLA) theories and principles. Thanks to the information technology, the 
online distance learning mode features higher efficiency and raised confidence (Mayes, 2004; Taylor 
and Mohr, 2001) and is able to achieve what is impossible in an F2F classroom. Researchers have 
confirmed that language learners benefit considerably when engaging a technology-enhanced distance 
learning environment in terms of retaining new vocabulary knowledge (Dreyer & Nel, 2003; Horst, Cobb 
& Nicolae, 2005; Mayes, 2004). 

In this research, the implementation of CAVL is through the use of an LMS. The LMS is a generic name 
for all the web-based distance learning platforms that serve to deliver a variety of courses in an 
interactive mode over the distance and online, of which the Blackboard, Canvas and Moodle now enjoy 
a wide popularity with tertiary education institutions. The functions of LMS are abundant ranging from 



delivering online courses in multimodalities, giving assignments, to setting up and launching tests. This 
CAVL project employs the Moodle LMS. 

Features of the CAVL project 

Instantaneous responses 

When engaging the training courses in LMS, learner participants are entitled to instantaneous responses, 
more quickly and efficiently than that of the traditional on-site paper-and-ink mode, which usually takes 
longer waiting hours for the instructors to read and mark students’ submitted work. The learning effects 
might have been diluted owing to the elapse of time. The LMS based CAVL project has made it possible 
to considerably reduce the waiting time and for the learners to receive feedback of assessment in the 
shortest time possible. As Goleman (2009) points out, human beings’ learning efficacy is amplified when 
feedback is provided in time. 

Asynchronous mode 

One of the highlighting features of LMS is its provision of a personalized learning environment based 
on the asynchronous mode (Kubala, 2000; Mayes, 2004; Sullivan, 2001; Weems, 2002). Unlike the 
situations of a traditional F2F classroom, where both the instructors and students were subjected to, 
confined or even trapped by a restrictive on-site environment of the same time and space, and where 
learners were expected to accomplish learning at exactly the same pace and more likely than not in an 
undifferentiated fashion, the advancement made in a computer assisted, web-based, mobile-based 
distance education environment has equipped the learners with much convenience, freedom and 
flexibility when engaging technology-based assessments and materials (Mayes, 2004; Kilickaya & Krajka, 
2010). They are entitled to more control about when, where and how they hope to manage their own 
learning and to optimize the efficacy to the maximum in a “learner-centered pedagogy framework” 
(Walker & Baets, 2009). 

Multiple exposure 

Together with the asynchronous mode, learners are provided with the opportunity of multiple exposure 
to the learning materials and are able to attempt the tasks repeatedly. In contrast with the traditional 
paper-and-ink method, where learners were more or less restricted in how many times they could 
access the learning materials and tackle the tasks, in the context of technology-based CAVL projects, 
they were given the freedom and convenience of multiple exposure till they are satisfied with their own 
performances. The advantage, as DeKeyser (1998) points out, is that through repeated exposure and 
exercises, learners are able to convert declarative knowledge to procedural knowledge, and finally 
accomplish the learning goals. Biemiller and Boote (2006) in their study find that there is a 12% gain 
of word-meaning when learners have multiple exposure to the target vocabulary in meaningful contexts 
accompanied by explicit explanations. Considerable studies have confirmed that learners’ multiple 
exposure to the target words in diverse contexts can expedite vocabulary learning (Blachowicz et al., 
2006; Carlo et al., 2008). The General Senior High School Curriculum Standards strongly advocates that 
it is important to “repeatedly expose learners to the target vocabulary following a theme-based 
approach” (CMOE, 2017). 



Differentiated learning 

An evident advantage that comes along with the computer-mediated and web-based project is the 
opportunity of personal differentiated learning (Shal et al., 2018). Learners of different achievement 
levels have the freedom and convenience to address their respective needs, regulate their own paces 
and adapt to their own learning preferences while engaging the target content (Naka, 2017). Advanced 
learners can choose to proceed more quickly, tackle the more challenging tasks in their preferred ways, 
and dig deeper into contents to their own satisfaction, while intermediate and beginner learners are 
allowed to make multiple attempts where necessary to finetune themselves, identify their individual 
learning approaches and to adjust to the learning materials through engaging the assigned tasks. 

Out of all three areas of differentiated instruction, namely content, process and product (Naka, 2017), 
the designers of the CAVL project chose to allow the students to vary their learning processes and the 
final products. Activities such as self-access quizzes, open-ended questions, online forums are included 
in the project as a solution to the heterogeneity of the class (Şalli-Çopur, 2005). Teachers and students 
who struggle to cater to the diversified needs of different achievement levels in the traditional 
classrooms are able to benefit from this computer-mediated project. 

Accurate marking 

The heavy burden of marking students’ submitted assignments has long been challenging teachers. 
With the technology-based and internet-based distance education platform LMS, the workload of 
marking can be reduced for teachers. Except for translation and writing tasks, a good variety of 
exercises and quizzes such as multiple choices, gap filling, matching, etc. can be automatically reviewed 
and marked by the LMS. Teachers’ job is to go through several simple steps to set reference keys to 
the questions before releasing them to students, and the system will automatically address the 
remainder of the work and provide scores. To the advantage of students, any mistakes committed are 
marked with an “X” and accompanied with the pre-specified reference answers. The automaticity and 
accuracy contribute to teachers and learners’ timely feedback, support and convenience in their 
academic work. 

THE PROJECT 

Background 

During the breakout of COVID19 pandemic in the first half of year 2020, the F2F teaching 
was transitioned to an online and distant mode. Despite the fact that this was originally intended as a 
make-shift to cope with the then considered “temporary pitfall”, its impact has nevertheless been lasting 
and significant as the authors of this article are able to experiment with and establish a brand-new 
online project to support the vocabulary learning of a group of approximately 80 high school students. 
The outcome of this CAVL project meets the desired goal and to a certain extent has exceeded the 
teachers’ expectation. Such an attempt has also contributed to further understanding of human learning 
behavior (Strange & Banning, 2015).  



This study involves both quantitative statistical analysis and personal reflection of distant learning and 
teaching practice during the project implemented beginning from April 2020 to the midsummer day of 
the same year. 

Design and implementation 

For five months, the researchers implemented a CAVL project for a group of eighty grade 11 students. 
This internet-based distant education project engaged the students in five discrete but closely 
associated stages (tasks) designed to increase their vocabulary capacity. 

Stage 1 “Noticing” the target vocabulary 

In the first stage, learners are confronted with 10 to 15 words and phrases selected from a piece of 
reading. They are invited to identify the parts of speech of the words and match them up with the 
meanings provided in L1. With each list, the teachers deliberately include 2 to 3 low frequency words 
so that the students’ vocabulary knowledge can be stretched. The purpose of this stage is to raise the 
learners’ awareness of the target vocabulary, i.e. to trigger “noticing”, and also to activate their 
schemata of prior knowledge. It is anticipated that learners will find some of the words and phrases 
familiar, but without proper context clues, they are unable to ascertain the exact parts of speech and 
the meanings. It is the teachers’ intention to have their curiosity raised so as to be ready for the next 
stage. 

Stage 2 Application of target vocabulary in the context 

In the previous stage, the learners have reviewed the target vocabulary and familiarize themselves with 
the parts of speech and meanings. It is anticipated that they have “noticed” some novel meanings and 
uses of the given words. It is their job in this stage to find out how the words of “new” and “unfamiliar” 
meanings and uses can fit into the context of a passage between 300 to 400 words in length. Students 
are asked to choose from the given list and then fill in 10 to 15 gaps inserted in the discourse according 
to the contextual clues as well as from their syntactic and semantic knowledge. This calls on the 
students to apply both top-down and bottom-up strategies in reading so as to “negotiate” for an 
appropriate choice for each gap.  

The cognitive process involved in this stage relates to Jean Piaget’s (1950) theory of “Disequilibrium”, 
which explains that learning happens when learners notice the disparity between the objective world 
and their existing knowledge and then endeavor to process the new information to redress a new 
balance (Bardolph et al., 2019). Learners either assimilate the input or adapt the existing cognitive 
structure to accommodate the new situations. In this case, the students add to their English vocabulary 
knowledge by completing and extending the semantic web (p. 7). 

Stage 3 Focus on “forms” 

In the third stage, the students are invited to revisit the target vocabulary through making elicited 
output in the form of matching and spelling. Unlike the previous stages which focus mainly on the 
semantic and pragmatic sides of the words, they are now required to recall the forms by spelling out 
the words and complete the phrases cued by the meanings in L1. 



The task in this stage is relatively simple and somewhat “mechanical”, but is accounted as a transitional 
phase from receptive to productive skills, which prepares students for the next stage of comprehensible 
output. It also counts as a phase of multiple exposure to the target words. 

Stage 4 Producing “Comprehensible Output” 

Swain (2000) maintains that the role of comprehensible output, also known as “languaging,” is central 
to second language acquisition. Strange and Banning (2015) emphasize that postmodern constructivist 
approaches require the learners “to create their own personal interpretation of the world based on their 
experiences” (p. 248). Stage 4 abides by this principle of engaging the students in interactive and 
productive tasks such as translating L1 into L2 and composing short writing pieces using the target 
vocabulary. The purpose of these tasks is to reinforce the students’ overall grasp of target vocabulary 
in terms of form, meaning and use.  

The strength of this stage lies in the fact that by incorporating the target words in sentences to make 
meaningful production such as stories, retells, dramas and literature logs, the students are able to 
attain more efficient acquisition of the target vocabulary (Chung, 2012). 

Stage 5 Interaction for in-depth exploration 

The online interaction makes up the most distinctive part of learning in the CAVL project as it triggers 
students to jointly construct the target content and conduct self-directed, collaborative and in-depth 
exploration (Strange & Banning, 2015; Walker & Baets, 2009). Palmer (2002) concludes that “a dynamic 
community” which intensely connects the teachers and students certainly results in “fastest and deepest 
learning.” Mayes (2004) emphasized that “creating a sense of community and belonging” contributes 
heavily to the success of learning. 

In the fifth stage, learners are invited to exercise meta-cognitive skills – to reflect upon what they have 
learned in the previous stages and chart their own learning. To realize this goal, the teachers set up 
two modules – the “Word Bank” in the form of journals and the “Q & A” of an online forum – to engage 
students. The students are invited to “deposit” words in the “Word Bank” by writing journals about 
what they have learned about the target words, following the format of dictionary entries and sharing 
with the class (Chung, 2012). 

Students are also encouraged to interact with the teachers and other learners by posting in the “Q & 
A” forum, either asking or responding to questions. In this way, the students are granted the 
opportunity to further experiment and explore the meanings and uses of the target vocabulary from 
new perspectives, and to develop and finetune their conceptualization of the words. The “peer-to-peer 
support and information exchange” fulfills the purpose of facilitating further learning (Strange & 
Banning, 2015, p. 245). 

The teachers examine students’ journal work in the “Word Bank” to provide timely feedback and also 
participate in the forum discussions to facilitate their self-directed exploration, fulfilling the role of what 
sociocultural researchers call “the more knowledgeable other.”  



To summarize, the students are invited to think and write like real authors and share their own 
knowledge and perspectives on the target vocabulary. Meanwhile teachers are able to assess both their 
progress in vocabulary learning and their senses of responsibility by observing their contribution and 
interaction in the online productive activities (Kilickaya & Krajka, 2010). 

Results and discussion 

Beginning from April 2020, altogether 80 students of grade 11 enrolled in the distant CAVL project. 
During the five months’ phase, they were instructed and guided by the teachers to have completed 
thirty-one sets of formative assessments towards vocabulary building, each comprising the above 
mentioned five stages. Their performances were automatically recorded in the Moodle LMS and then 
calculated by the teachers to determine whether and how the integration of pedagogy and technology 
facilitated their acquisition of the English vocabulary. 

Figure 1 graphically showcases the steady increase of the average scores over time. The scores range 
from 93.4% at the very beginning to a stabilized 98.0% when the project approaches the end in August. 
This is a direct measure of students’ success of attaining vocabulary competency through the 
participation in the CAVL project. 

  

Figure 1. Average scores of the participants 

In addition to the average scores, the researchers noticed that the standard deviations of the scores 
also dropped significantly from 11.7 at the beginning to 3.5 at the end (Figure 2). A sharp decrease in 
standard deviation indicates that the gap between advanced students and low-achievement students 
was actually narrowing down over time. This data indicate that the latter group benefited more from 
the assessments and were catching up with their peers in terms of English vocabulary competency. 



 

Figure 2. Standard deviations (SD) of participants’ scores 

In order to verify the validity and reliability of the research, a one-tailed test based on the participants’ 
pre-test and final test scores was implemented. The calculated p value was 0.03 (<0.05) (Figure 3), 
which indicates that there is a significant difference in students’ performances before and after they 
received training through the CAVL project. This inferential statistical analysis provides convincing 
evidence for the effectiveness of the CAVL project. 

 

Figure 3. A one-tailed test based on participants’ scores 

Based on the interpretation of the statistics, the researchers are confident that the overall outcome of 
the CAVL project aligns with their expectation – the students are able to gain from the designed 
practices and improve their vocabulary capacity through CAVL participation. 

However, it has to be pointed out that the calculated scores only included the first three stages -- 
“noticing the target vocabulary,” “application of target vocabulary in the context,” and “focus on form.” 
The reason is that these three attributes are “objective” assessments and can be automatically marked 
and scored by the Moodle LMS, while the assessments for stage 4 of “producing comprehensible output” 
and stage 5 of “interaction for in-depth exploration” are both “subjective,” and therefore including 
scores from these two stages may give rise to aberration due to inconsistency of raters’ reliability. 
Nevertheless, based on indirect measures observed such as informal interviews with individual 



participants, the researchers believe that the effects of stage 4 and 5 on the students’ performances 
are profound and will be reflected in the future rounds of assessment. 

CONCLUSION 

This online Computer Assisted Vocabulary Learning (CAVL) project is based on the findings of a series 
of researches on vocabulary learning and technology use in second language instruction. It also draws 
heavily on China’s General Senior High School Curriculum Standards for theory and policy guidance in 
the process of design and implementation. The project has exemplified how pedagogical principles 
underscoring second language acquisition (SLA) can be integrated with modern information technology 
embedded in the distance education environment to facilitate student’s vocabulary learning.  

The highlighted features of this innovative learning approach, namely “instantaneous responses,” 
“asynchronous mode,” “differentiated learning,” “multiple exposure,” and “accurate marking,” are not 
only beyond the capacity of a traditional face-to-face (F2F) on-site classroom, but also complement the 
latter substantially when implemented and blended properly. It can be concluded that the proper use 
of information technology web applications and platforms such as an LMS will help the teachers foster 
learners' agency in language learning -- in this case, motivate students in vocabulary acquisition. 

According to Ruben Puentedura’s SAMR model (Puentedura, 2010; Terada, 2020), web-based distance 
education technology not only provides an online “substitution” for on-site and F2F instruction, but also 
substantially embodies “augmentation” and “modification” to the traditional vocabulary learning and 
teaching approach, marching towards “transformation”. Based on what has been achieved in this online 
CAVL project, it is possible to explore the “redefinition” of vocabulary learning and teaching with future 
advances in theories about both language acquisition and web-based distance education technology. 
As Strange and Banning (2015) posit, “the multitude of digital opportunities” will reshape “the 
dimensions and dynamics” of the aspects of learning (p. 244).  

The researchers of this study feel obliged to clarify that when integrating distance education technology 
into language learning and teaching, it is essential that the use of technology should be aligned with 
the latest development in SLA theories and principles. As Strange and Banning (2015) put it, “entering 
the new paradigm of mobile learning requires new assumptions and new ways of thinking about 
learning spaces, real and virtual” (p. 241).  It is also highly preferable that instructors should guide and 
help learners reflect upon their practices and to raise meta-cognitive awareness, as the explicit teaching 
of vocabulary relies on the use of cognitive strategies in the learning process (Hanson & Padua, 2011). 

Additionally, in spite of what has been shared about the benefits of blending technology and pedagogy, 
the instructors’ presence and guidance in students’ learning is still an invaluable and indispensable asset 
for the success of the project. For one thing, teachers’ timely and critical feedback helps to scaffold 
learners’ creative construction of vocabulary knowledge. For another, the instructors’ online presence 
is essential in ensuring the learners’ active participation and interaction throughout the entire project 
because teachers' emotional support for the students is crucial for them to be constantly interested, 
motivated and encouraged. 

For all the advantages of the integration of pedagogy and technology that has been exhibited in this 
project, the researchers did find that a small proportion of students still appeared indolent and displayed 



a lack of self-regulation. The solutions to this problem may transcend the boundary of language learning 
and are likely to be found in the field of emotional intelligence. After all, “this is frontier space that 
demands much greater exploration” (Strange & Banning, 2015, p. 243). 

REFERENCES 

Al-Qutaiti,Y. & Ahmad, I.(2018). EFL supervisors’ perspectives towards students’ insufficient repertoire 
in the Omani government schools: Causes and solutions. International of Research in Applied, 
Natural and Social Sciences, 6(11), 9-22. 

Antonacci, P., & O'Callaghan, C. M. (2012). Promoting literacy development: 50 research-based 
strategies for K-8 learners. Thousand Oaks: Sage Publications. 

Bardolph, M. Porter, G. Hadjipieris, P. & Hargis, J. (2019). Always on stress: The emotive impact of 
anytime, anywhere discussion boards. Transformative Dialogues: Teaching & Learning Journal, 
12(2). 

Biemiller, A., & Boote, C. (2006). An effective method for building meaning vocabulary in primary grades. 
Journal of Educational Psychology, 98 (1), 44-62. 

Blachowicz, C., Fisher, P., Ogle, D., & Watts-Taffe, S. (2006). Vocabulary: Questions from the classroom. 
Reading Research Quarterly, 41(4), 524-539. 

Butler, Y. G. (2017). Challenges and future directions for young learners’ English language assessments 
and validity research. In English language proficiency assessments for young learners: 
Innovations in language learning and assessment at ETS, 2. New York: Routledge. 

Carlo, M. S., August, D., McLaughlin, B., Snow, C., Dressler, C., Lippman, D. Lively, T. J. & White, C. E. 
(2008). Closing the gap: Addressing the vocabulary needs of English language learners in 
bilingual and mainstream classrooms. Journal of Education, 189(1/2), 57-76. 

Chung, S. F. (2012). Research-Based Vocabulary Instruction for English Language Learners. Retrieved 
March 21, 2021, from www.readingmatrix.com/articles/september_2012/chung.pdf  

CMOE (Ministry of Education of the People’s Republic of China). (2017). General Senior High School 
Curriculum Standards. China, Beijing: People’s Education Press. 

Cunningham, A. E., & Stanovich, K. E. (1997). Early reading acquisition and its relation to reading 
experience and ability ten years later. Developmental Psychology, 33(6), 934-945. 
http://dx.doi.org/10.1037/0012-1649.33.6.934 

DeKeyser, R. (1998). Beyond focus on form: Cognitive perspectives on learning and practising second 
language grammar. In: Doughty C and Williams J (eds) Focus on Form in Classroom Second 
Language Acquisition. Cambridge University Press, Cambridge, 42–63. 



Dreyer, C., & Nel, C. (2003). Teaching reading strategies and reading comprehension within a 
technology enhanced learning environment. System, 31, 349-365. 

Duke, N. K. & Moses, A. M. (n.d.) 10 Research-Tested Ways to Build Children’s Vocabulary. Retrieved 
on August 28, 2020, from 
http://teacher.scholastic.com/products/readingline/pdfs/ProfessionalPaper.pdf  

Ellis, R. (1993). Second language acquisition and the structural syllabus. TESOL Quarterly, 27,91-113. 

Ellis, R. (2005). Measuring implicit and explicit knowledge of a second language: a psychometric study. 
SSLA, 27,141-172. DOI: 10.1017/S0272263105050096. 

Gass, S. & Selinker, L. (2008). Second language acquisition: An introductory course (3rd ed.). NY: 
Routledge. 

Goleman, D. (2009). Emotional intelligence: Why it can matter more than IQ. Bloomsbury. 

Graves, M. (2007). Conceptual and empirical bases for providing struggling readers with multifaceted 
and long-term vocabulary instruction. In B. Taylor & J. Ysseldyke (Eds.), Effective instruction 
for struggling readers, K-6 (pp. 55-83). NY: Teachers College. 

Graves, M. (2006). The Vocabulary Book: Learning & Instruction, Teacher College Press. 

Gu, P.Y. (2003). Fine brush and freehand: The vocabulary-learning art of two successful Chinese EFL 
learners. TESOL Quarterly, 37(1), 73-104. 

Hanson, S., & Padua, J. (2011). Teaching Vocabulary Explicitly. Pacific Resources for Education and 
Learning. 

Hanover research. (2011). Distance education models and best practices. Academy administration 
practice (June). U.S.A., Washington, DC. 

Horst, M., Cobb,T. & Nicolae, I. (2005). Expanding academic vocabulary with an interactive on-line 
database. Language Learning & Technology, 9(2), 90-110. 

Johnson, A., & Heffeman, N. (2006). The Short Readings Project: A CALL reading activity utilizing 
vocabulary recycling. Computer-Assisted Language Learning, 19 (1), 63-77. 

Kilickaya, F., & Krajka, J. (2010). Teachers' technology use in vocabulary teaching. Retrieved from 
https://eric.ed.gov/?id=ED528896  

Kubala, Tom (2000). Teaching community college faculty members on the internet. Community College 
Journal of Research and Practice, 24 (5), 331-339. 



Kusumawati, E & Widiati, U. (2017).The effects of vocabulary instructions on students’ reading 
comprehension across cognitive styles in ESP, Journal of Education and Practice, 8(2),175-184. 

Laufer, B. & Hulstijn, J. (2001). Incidental vocabulary acquisition in a second language: The construct 
of task-induced involvement. Applied Linguistics, 22(1),1-26. 

Levine, A., Ferenz, O. & Reves, T. (2000). EFL academic reading and modern technology: how can we 
turn our students into independent critical readers? TESL-EJ, 4(4), 1-9. Retrieved March 29, 
2009, from hppt://TESL-ej.org/ej16/a1.html. 

Mayes, R. (2004). Review of Distance Education Literature. Occasional Paper Series. No. 6. The 
Appalachian Collaborative Center for Learning, Assessment, and Instruction in Mathematics 
(ACCLAIM Research Initiative). U.S.A., Ohio: Ohio University 

Naka, L. (2017). The importance of differentiated instruction in EFL learning. UBT International 
Conference. 119. Retrieved from https://knowledgecenter.ubt-uni.net/conference/2017/all-
events/119  

Nation, I. (2011). Research into practice: Vocabulary, Language Teaching, 44(4), 529-539. 

Nunan, D. (1991). Language Teaching Methodology. Hemel Hempstead: Prentice Hall Europe. 

Piaget, J. (1950). The psychology of intelligence (M. Piercy & D. E. Berlyne, Trans.). London: Routledge. 

Palmer, P.J. (2002). Afterword: The quest for community in higher education. In W.M.McDonald (Ed.), 
Creating campus community: In search of Ernest Boyer’s legacy (pp.179-192). San Francisco, 
CA: Jossey-Bass. 

Puentedura, R. (2010). SAMR and TPCK: Intro to advanced practice. Retrieved from 
http://hippasus.com/resources/sweden2010/SAMR_TPCK_IntroToAdvancedPractice.pdf 

Şalli-Çopur, D. (2005). Coping with the problems of mixed ability classes. The Internet TESL Journal, 
11(8). Retrieved from http://iteslj.org/Techniques/Salli-Copur-MixedAbility.html  

Schmitt, N. (1997). Vocabulary learning strategies. Vocabulary and Language Teaching. New York: 
Longman, 198-218. 

Schmitt, N. (2013). Instructed second language learning. Second Language Teaching Research 12(2), 
329-363. 

Shal, T., Kibbi, I. Ghamrawi, N. & Ghamrawi, N. (2018). Principals' differentiated learning through social 
media: practices and obstacles. IJEAR, 8(1). ISSN: 2348-0033 (online) ISSN: 2249-4944 (print). 

Shi, W. (2019). A means to an end: Teaching writing in ESL, EFL and ENL classrooms. SCRELE 
Conference, SISU, China. 



Siemens, G. (2005). Connectivism: A learning theory for the digital age. International Journal of 
Instructional Technology and Distance Learning, 2(1), 3-10. 

Strange, C.C. & Banning, J.H. (2015). Learning Through Mobile Technology. In Designing for Learning: 
Creating Campus Environments for Student Success (2nd). San Francisco: Jossey-Bass. 

Sullivan, P. (2001). Gender differences and the online classroom: male and female college students 
evaluate their experiences. Community College Journal of 
Research & Practice, 25(10), 805–819. 

Swain, M. (2000). The output hypothesis and beyond: Mediating acquisition through collaborative 
dialogue. In J. Lantolf (Ed.), Sociocultural approaches to second language research. Oxford: 
Oxford University Press. 

Terada, Y. (2020). A powerful model for understanding good tech integration. Retrieved from 
www.edutopia.org/article/powerful-model-understanding-good-tech-integration  

Tozcu, A., & Coady, J. (2004). Successful learning of frequent vocabulary through CALL also benefits 
reading comprehension and speed. Computer-Assisted Language Learning, 17(5), 473-495. 

Taylor, A. M. (2009). CALL-based versus paper-based glosses: is there a difference in reading 
comprehension? CALICO Journal, 27 (1), 147-160. 

Taylor, J. A. & Mohr, J. (2001). Mathematics for math anxious students studying at a distance. Journal 
of Developmental Education, 25(1), 30-37. 

Vygotsky, L.S. (1978). Mind in society: the development of higher psychological processes. U.S.A., 
Cambridge: Harvard University Press. 

Walker, R. & Baets, W. (2009). Instructional Design for Class-Based and Computer-Mediated Learning: 
Creating the Right Blend for Student-Centered Learning. Applied E-Learning and E-Teaching in 
Higher Education. New York: IGI Global. 

Weems, Gail H (2002). Comparison of beginning algebra taught onsite versus online. Journal of 
Developmental Education, 26 (1), 10-18. 

Young-Davy, B. (2014). Explicit vocabulary instruction, ORTESOL Journal, 31(3), 26-32. 

 

 

 

 



BIO-DATA AND CONTACT ADDRESSES OF AUTHORS 

Weihua SHI has attained his MA degree from the TESOL program by the joint 
efforts of NYU Steinhardt and NYU Shanghai. He is currently a researcher and 
experienced senior EFL/ESL lecturer, and also serves as an administrator at 
Shanghai East Foreign Language School Affiliated to SHISU -- a public secondary 
school located in Shanghai, China. His research interests include SLA, ESL/EFL, 
multilingual/bilingual education, reading and writing integration, and technology 
use in language learning, teaching and assessing. 

E-mail: shiweihua@shisu.edu.cn 

 
Hong XIAO is an experienced senior EFL/ESL lecturer at Yangjing Senior High 
School Affiliated to NYU Shanghai -- a public high school located in Pudong District, 
Shanghai China. She has contributed enormously her expertise and valuable 
insights to the success of this CAVL project. Her research interest focuses on 
EFL/ESL teaching, especially in the field of vocabulary and grammar instruction 
for high school students. 

E-mail: Hong.Xiao@hotmail.com 

 

Dr. Jace HARGIS has enjoyed working as a Professor and Director of the Center 
for Teaching and Learning (CTL) at NYU Shanghai; a CTL Director at the 
University of California; a Professor and Associate Provost in Hawaii; a College 
Director in Abu Dhabi, UAE; an Associate Professor and Assistant Provost in 
northern California; and an Assistant Professor and Director of Faculty 
Development in Florida. He has authored a textbook, an anthology and 
published over 160 academic articles as well as offered hundreds of academic 
presentations. He has earned a BS in Oceanography from Florida Institute of 
Technology; an MS in Environmental Engineering Sciences and a PhD in Science 
Education from the University of Florida. Dr. Hargis' research focuses on how 

people learn while integrating appropriate, relevant and meaningful instructional technologies. 
E-mail: jace.hargis@gmail.com 

 



 

Global and Lokal Distance Education- GLOKALde, October 2021, ISSN 2148-7278, Volume: 7 Number: 2, Article 2 

  

USING DESIGN THINKING AND ROBOTS TO ASSESS AND 
MEASURE A DISTANCE LEARNING AFTER-SCHOOL PROGRAM 

 
Eliya LAVINE  

ORCID: https://orcid.org/0000-0002-0024-8159 
MA Environmental Educator 

Seed Scholars, California, United States 
emlavine@gmail.com  

 
Rodolfo COSSOVICH  

ORCID: http://orcid.org/0000-0003-3979-8737 
MFA Assistant Professor 

NYU Shanghai, China 
cossovich@nyu.edu  

 
Dr. Jace HARGIS 

ORCID: http://orcid.org/0000-0002-9372-2533  
PhD, Professor 

NYU Shanghai, China 
jace.hargis@gmail.com  

 
ABSTRACT 
 
This article describes practitioners’ retrospective analysis of an after-school robot learning program they 
facilitated by analyzing their qualitative notes to assess, measure and evaluate the formative feedback 
they conducted. The authors use a theoretical framework of Design Thinking (DT) and Constructivism 
as the foundation of their analysis of the program implementation. The detailed analytical notes used, 
which supported their reflection on the program’s curriculum content as well as the teaching and 
learning that occurred in the classes, are categorized within the seven DT mindsets. The authors share 
thematic vignettes from their journey and discuss instructional strengths (“Mindfulness of the Process”, 
“Show, Don’t Tell” and “Integrative Thinking”) and areas for growth (“Optimism,” “Experimentalism,” 
“Collaboration” and “Empathy”). Authors are currently teaching online in different modalities and they 
are applying the experience learned during this program to their Distance Learning experiences. The 
authors share implications for practice and for research, among which they also share an annex of a 
set of four documents, which include a practitioner guide for assessment advice, a reflective note-
taking template, an example lesson plan and a lesson plan template. These shared documents have 
been developed as an evolution from this research and that can be applied to other Informal Settings, 
including Distance Education environments.  
 
Keywords: Constructivism, Informal Settings, Formative Assessment, Reflective Practitioners, Design 
Thinking, Robot-Learning, Computational Thinking, Distance Education 
 
INTRODUCTION 
 
This article analyzes a course carried out in an informal setting with a focus on Robot Learning. This 
program was part of an after-school program during the winter of 2016 in Shanghai, China, and it was 
co-taught by the primary (PA) and secondary author (SA). This pilot program gave the authors several 
instructors many insights that they would like to share, and that they are currently using when 
developing new curriculum, including online courses and other settings beyond traditional classroom 
settings. 
 
Coming with vastly different academic, work, and cultural experience, with the SA specializing in 
electrical engineering and robot design from Argentina, and the PA coming from a background in 



 

garden-based education from California, an unlikely partnership began. The SA had developed an 
educational robot, called Plobot (www.plobot.com), with the intention of offering a non-screen tool for 
children to learn about coding and programming. Upon meeting the PA, it was deemed that her 
background in experiential education in the informal setting of learning gardens could lend itself to 
creating a curriculum for hands-on, screenless coding and programming learning using Plobot.  
 
The Plobot pilot curriculum, consisting initially of a set of ten lessons, was implemented in the after-
school programs of four international schools in Shanghai. Competing with a plethora of other after-
school offerings at each school, ranging from Lego design to clay crafting, the Plobot course hosted an 
average of nine participants per school and totaled 35 students altogether. Participants ranged from 
ages six to ten, and sessions were held once per week, directly after-school, for approximately an hour 
in duration each time.  
 
Plobot’s physical design was crafted by the SA and his team in response to the contrasting, culturally 
trending dual demands for reducing child screen time whilst encouraging computational literacy skills 
starting at younger and younger ages (Gutnick et al., 2011). The design team conducted many user 
trials and feedback sessions with children and parents to fine-tune Plobot’s physical features and code-
ability to ensure a friendly interface for its audience. 
 
A collaborative process ensued between the PA and SA to guarantee mutual understanding between 
the disparate contexts of electrical engineering, from which Plobot was birthed, and the pedagogy of 
experiential garden education, in whose framework the Plobot lessons were to be rooted in (Swain, 
2009; Carpenter et al., 2004). Over the course of many meetings that included discussions over which 
codable Plobot behaviors were most valuable and relatable for the student participants to engage with, 
to thinking through best practices for pre-teaching and modeling Plobot functions to enhance student 
interest, the Plobot curriculum was hatched. Each lesson began with an interactive PowerPoint outlining 
robot coding concepts and vocabulary, studded with explanatory videos. These introductions were 
followed by hands-on experimentation to put the teaching points into practice through exploring open-
ended problem-solving tasks using the Plobot. Each lesson introduced a new coding principle with an 
affiliated program card, posed a problem to be investigated using the amalgamation of coding principles 
from prior lessons with the day’s target coding principle layered on top, highlighted different settings 
and themes that attended to the students’ interests (e.g. Plobot feeds animals at the zoo; Plobot bakes 
birthday cakes for a surprise party), and incorporated opportunities for teamwork in which partners 
created coding sequences to enable Plobot to attempt to complete the tasks. To conclude each session, 
participants could opt to share their varied solutions with the group, receive feedback, and process the 
experience through answering reflection questions. The blended lesson structure embodied many 
features that are now, upon retrospective reflection, interpretable as Design Thinking elements.  
 
The theoretical framework of Design Thinking and Constructivism the authors lay as the foundation is 
a lens on top of the work they did back during the pilot program implementation in 2016. Through the 
years, the PA and the SA, have kept in touch over the years and are now returning to reflect on the 
Robot-learning work they did together four years ago with new perspectives, having since gained a 
Master of Arts in Education (MA) and Multiple Subject Teaching Credential in the PA case, and a Master 
of Fine Arts (MFA) for the SA, to help us reinterpret and make sense of the work done in the past.  
Naming this retrospective element so explicitly is important for the authors because their reflections 
will be most useful if their context is fully transparent, and at the heart of our research rests an 
underlying question: what, if at all, is the value of processing and analyzing data so far removed from 
its point of origin? The research focuses on the question of how practitioners can use DT to evaluate 
their formative assessment on an after-school robot-learning setting (and extending its 
findings to other learning programs). 
 
OPERATIONAL DEFINITIONS 
 
For the purpose of this study, the following terms are defined as follows: 

● Constructivism is defined as instruction calibrated to the conceptual understanding of the 
student. The basic idea of constructivism is that the learner must construct knowledge, the 
teacher cannot supply it (Bringuier, 1980). Constructivism stresses the interaction between 



 

learner and the environment and learning is embedded in the context in which it occurs. 
Thereby learners are encouraged to develop their own understanding of knowledge (Piaget, 
1974). 

 
● Informal Learning Settings are typically places where learning takes place in museums, 

zoos, aquaria, science and technology centers, homes, after-school, and clubs. We have 
operationalized our definition to include distance learning (Hargis, 2001). They are 
characterized as places where motivation is internal, the content is variable and possibly 
unsequenced, attendance is voluntary, displays and objects are provided, learners are of all 
ages, and there is more diversity in the learners’ backgrounds (Koran & Koran, 1988). 

 
● Assessment is the process of gathering information from multiple and diverse sources to 

understand learner knowledge, skills & dispositions (Huba & Freed, 2000). 
○ Formative assessments gather data on students’ processing during instruction. 

Summative evaluates the students’ performance after instruction. The key difference 
is how assessments are used, i.e., to inform, adjust instruction; or assign grades 
(Brookhart, 2013). 

 
● Reflective Practice is learning through and from experience towards gaining new insights of 

self and practice. It aims to make one more aware of one’s own professional knowledge and 
action by challenging assumptions of everyday practice and critically evaluating practitioners’ 
own responses to practice situations (Finlay, 2008).  

 
● Design Thinking (DT) is an approach to learning, collaboration, and problem-solving. There 

are several DT models for teaching and learning. This study will primarily use the Hasso Plattner 
Institute of Design (Stanford School) (Hasso et al., 2011). This study involves five primary 
steps, Emphasize, Define, Ideate, Prototype, and Test. There are several other derivatives of 
this model, which include IDEO, International Design, Google Design Sprints, Austin Center for 
Design, Mary Cantwell DEEP Design Thinking, Design Council UK, Charity for Strategic Design 
and SAP, Software Programming Company. 

 
● Robot-Learning (Computational, Algorithmic Thinking) is a research field at the intersection 

of machine learning and robotics. It studies techniques allowing a robot to acquire novel skills 
or adapt to its environment through learning algorithms (Peters et al., 2009). 

 
● Problem-solving (PS) typically involves five primary aspects (Shirley & Ng, 2017). First, 

problems make optimal use of social purposes to impress upon students their collective 
responsibilities. Second, PS involves identifying issues that are near at hand and then using 
these as the foundation for further inquiry. Third, firm academic content knowledge is a 
precondition to successful PS, not a distraction from it. Fourth, developing PS skills requires a 
teaching and learning process in which speed in the acquisition of new knowledge is combined 
with respect for "slow thinking" (Kahneman, 2011). Fifth, new digital technologies have become 
an essential way to disseminate the knowledge gained from PS projects. 

 
LITERATURE REVIEW 
 
Constructivism  
 
The spirit of a constructivist approach has embodied learning for decades and can be seen in many 
types of environments. From the Socratic method to project/problem-based learning, experiential, 
cooperative/collaborative, apprenticeship and more (Brown, 2014). The common theme in these 
approaches is the focus on how the learner brings their personal, prior experiences to the context and 
identifies the connections between prior, current and potential future ideas (Alt, 2015). It is the 
connections that hold the power for sustained, deep learning (Alt, 2014). Some constructivists quote 
this there with a focus on “building blocks.” However, we all realize that a solid house maintains its 
structure by the concrete mortar connecting the brick blocks together. Similarly, concepts are not facts 



 

in isolation, but should be mapped to another concept in non-linear ways, so that the learner can create 
“sticky” multiple paths to access in their long-term memory (Reid-Martinez & Grooms, 2015).  
 
In our study, the focus of engaging students in building robots and coding sequences takes on this 
metaphor of constructivism, as well as physical building. It is through the intensive hands-on/minds-on 
activities that learners are able to create opportunities for multiple failed events, each event 
subsequently leading to a variety of possible future events. Through these calculated trials and errors, 
the learner processes meaning into their schema (different from memorization because they have 
experienced the events and realized there is a rationale for why certain aspects of the robots connect 
successfully to each other) (Pelech & Pieper, 2010). To inspire learner risk taking, this study provided 
open, supportive space which reinforces intrinsic motivation, methods are unsequenced, and 
manipulatives were provided, much of which are included in informal learning settings. These findings 
extend to other programs that are not included in conventional education, carried out outside of formal 
classroom spaces that might be online distance learning, after-school activities and other programs. 
 
Informal Learning Settings  
 
Koran and Koran (1988) noted that informal learning settings are where learning takes place in 
museums, zoos, aquaria, science and technology centers, homes, after-school and clubs. Spaces such 
as these include a substantial amount of hands-on, experiential, collaborative interdisciplinary 
opportunities for learners to play, communicate and socialize while creating. Hargis (2001) added 
another dimension to informal settings as he overlaid the attributes of this concept into a learning 
environment on the world wide web. The author found that many of the attributes translated 
successfully into the internet. He also identified age and self-regulated learning as key criteria, at the 
time, for successful learning online.  
 
For our study, the brief episodes and negatively for lengthy episodes; and this effect is strongest if the 
two affective states are considered together, and weakest if confusion is considered alone. Key to 
capitalizing on these attributes is timely, helpful feedback often provided as formative assessment, 
measurement and evaluation.  
 
Assessment 
 
Feedback is critical in a continuous improvement loop and collecting timely, constructive data is 
essential (Florez & Sammons, 2013). The steps to gather the data are just as critical, as research 
suggests a multi-faceted informed process which includes formative assessment, measurement and 
evaluation (Woods, 2015; McMillan et al., 2013). The first step for meaningful feedback is assessment, 
the process of gathering information; secondly is measurement or an assignment of criteria; and then 
finally evaluation, which is a judgment based on the first two steps. Assessment for student learning in 
this project occurred as learners were building their robots, receiving concrete feedback when the 
system did/did not function. Key to gathering useful assessment data is to create a system and/or 
instruments for collecting both direct and indirect measures prior to or early in the design phase (Cross 
& Angelo, 1988). Direct measures attempt to measure exactly what you are intending to measure and 
can include student artifacts, work, papers, projects, performances, portfolios and direct observations 
from the instructors using a valid/reliable analytical rubric (Luce & Kirnan, 2016). Whereas, indirect 
measures attempt to measure the perceived extent of learning, are less powerful and can include 
surveys (which are difficult to create in the absence of bias) or focus groups with consistent prompts 
and methods to deviate in a systematic way (Clauss & Geedey, 2010). 
 
For this study, the assessment focus was on the instructors who (1) gathered formative (real-time) 
assessment data while they were teaching, which they used to modify and update the instruction based 
on the data (Ozan & Kıncal, 2018); and (2) after the end of the project, reflected on the experience 
and identified patterns of behaviors in students. This approach of reviewing data in retrospect can be 
a powerful tool for redesigning the next instructional opportunity. This approach includes more than 
simply reviewing notes and/or discussing casually with a colleague or co-instructor. The process is 
systematic, often following a protocol, which ensures clear, consistent, and critical review, which 



 

produces actionable outcomes. Instructors who engage in this process are often considered to be 
reflective practitioners. 
 
Reflective Practitioners 
 
Reflective practice is often cited as the process of learning through and from experience towards gaining 
new insights of self and/or practice (Jarvis, 1992; Mezirow, 1981). This tends to involve being self-
aware and critically evaluating own responses to practice situations. In this study, the two instructors 
consistently recorded documentation, discussed each session's outcomes, and modified subsequent 
sessions as needed. This approach aligns well with reflective practices and empowers the instructors 
to capitalize on the benefits of increasing self-awareness, which is a key component of emotional 
intelligence, and in developing a better understanding of our students (Mayes, 2001). Reflective practice 
has also been shown to help develop creative thinking skills, and encourage active engagement in the 
work processes (Moon, 1999). 
 
A common reflective practice cycle includes describing the experience; reflecting (in a consistent 
manner); theorizing; and experimentation (Black, 2001). Luigina (2015) found that reflection works 
best when the instructor reflects not only on the practical acts of research but also on the mental 
experience which constructs the meaning of practice. Furthermore, Luigina found that reflective 
practices are helpful with qualitative research, where it is used to legitimate and validate research 
procedures. John Dewey (1933) tells us that we do not learn as much from experience as we learn 
from reflecting on that experience when analyzing the way we think. Farrel (2004), based on this idea, 
suggests ideas for reflection which include reflecting during and after lessons; performing data analysis; 
creating teaching journals; requesting peer observations; creating opportunities and guidelines for 
group reflection; joining Learning Communities; and action research projects. 
 
Design Thinking (DT) 
 
The Stanford Design Lab breaks down DT into five steps: empathize, define, ideate, prototype, and 
test (Brown & Wyatt, 2010). Brown (2008) suggests a design thinker profile includes key attributes 
such as empathy, integrative thinking, optimism, experimentalism and collaboration. Brown further 
emphasizes that the design process is best described as a system of spaces rather than a predefined 
series of orderly steps. Ultimately, the author suggests three primary steps of the DT cycle, namely 
Inspiration, Ideation and Implementation. In this qualitative study, we use DT to “Stretch” the design, 
which allows us to reach deep beneath the surface with participants, encourages each of us to become 
an observer, and challenges the thinking of client-observers (Sharlip, 2019). There are a number of 
benefits stretching can bring to qualitative research such as supporting creative potential; bringing 
disparate voices together; remaining curious and empathic; opening doors to creatively imagining ideas, 

and embracing failed events. The 
authors utilized DT to: 
● Create empathy between 
participants and the plobot tasks 
each session (e.g. tasks were 
crafted in response to participants’ 
named interests, plobot itself was 
physically designed with empathy 
in mind -- goal was to make it more 
human looking); and 
● Prototyping and testing to 
respond to problem-solving tasks. 
 

There are several challenges with integrating a design thinking model broadly. In Ersoy’s (2018) study 
entitled “Why Design Thinking is Failing and What We Should be Doing Differently”, the author sums 
DT as collaboration, insight, problem solving, building and testing.  Briefly, the researcher explains that 
DT is failing because our brains are limited to the knowledge that we know at that point. Secondly, the 
author identifies that ineffective collaboration is common, which produces low quality products, 
although the team had formally completed the DT process. Also, challenges still exist with this relatively 



 

new approach, such as inadequate resources, time constraints, fear of poor grades and the difficulty 
of shifting to a new way of teaching and learning that differs vastly from the traditional approach 
(Renta, 2016). 
 
METHODS 
 
This study was conducted as an extracurricular, after-school activity offered during the spring and 
summer of 2016 to four international schools in Shanghai, China. It was a qualitative, exploratory social 
science design interpreting both direct and indirect measures. The total number of students were 21 
male and 14 female students, with ages 6 to 9 years old. Each school had a unique composition of 
students in a group from 6 to 11, with mixed nationalities and cultural identities.  
 
Each group met weekly on a fixed day with one instructor and one teaching assistant. The students 
participating in the activity were signed up by their parents by the beginning of the academic year. The 
duration of the program would last between 10 and 12 weeks, with each session running from 50 to 
75 minutes. These ten sessions took place during two semesters, with four instructors and teaching 
assistants (TA) over the course of the time. 
 
The space used for the activity was either a regular classroom space or an art studio. The instructor 
and assistant would arrive early to set up the space for the activity. In most cases, this would entail 
creating a floor space for the kids to sit down and ensure that a whiteboard and audiovisuals were 
ready before students arrived. 
 
DATA COLLECTED 
 
Before each session, the instructor prepared a document of two pages’ length describing the activities, 
learning outcomes and class objectives. A set of slides with audio visuals would be produced as a 
supporting teaching material. After each session, the instructor and the assistant would take notes 
registering the date, the teaching material used, the location and the attendance of the students. Within 
these notes they would also record the activities, anecdotes from the workshops, data from the 
students, outcomes and remarks about what aspects went well or could be improved. After filtering the 
raw notes and pre-classifying notes into individual entries, the resulting database compiled had over 
200 comments with an average of 96 characters per comment.  
 
ANALYSIS TOOLS 
 
Following guidelines for inductive research (Strauss & Corbin, 1990), and using as an inspiration the 
analysis of a science, technology, engineering and mathematics (STEM) after-school program (Carrol, 
2014), the notes were read and re-read several times. The annotations of each day were subdivided 
into several sub-items, creating a granular matrix that could help us to evaluate the data in clusters. 
This approach to group the notes in subthemes helped the authors to describe the interactions between 
the learners and the materials while allowing a qualitative reflection instead of a quantitative 
assessment of the program. 
 
Unlike traditional learning methodologies, DT follows a two-fold part being both a mindset (Carrol, 
2014) and a dynamic non-linear process (Serrat, 2010). What sets DT apart from other approaches is 
that it focuses on the process instead of the product. And as a creative process, it follows a mindset 
that is human-centered, action-oriented, prototype-driven, and non-judgmental (Carrol, 2014). Thus, 
it espouses positivity and eliminates the fear of failure, and maximizes input and participation from the 
participants (Lor, 2017).  
 
Analyzing class notes with a lens of the mindsets proposed by Brown (2008) and considered DT as a 
dynamic and non-linear framework (Scheer et al., 2011), the Stanford DT model was used. The 
following are the seven mindsets used on the reflection side of the research: 
 

1. Show, don't tell: Communicates ideas in an impactful way. Expresses ideas in non-verbal 
ways. It finds opportunities by other means than discussion. There is an inspiring vision that 



 

fuels ideation. Putting making over thinking and discussing. 
2. Empathy: It puts "people first" noticing details that others ignore. Clearly addresses issues 

that others have. The focus of the solutions is human-centered. 
3. Integrative Thinking: It doesn't rely on analytical processes. It gets to explore deeply 

issues, even contradictory ones. 
4. Optimism: Assumes at least one potential solution to challenging problems. 
5. Mindfulness of the Process: It's thoughtful about how solutions are implemented. It 

analyzes how to improve the methods used. 
6. Experimentalism: Poses questions and explores constraints in new directions. Prototypes 

and builds as an integral part of the process. It receives feedback for better solutions. 
7. Collaboration: Seeks interdisciplinary and multidisciplinary collaborations. It explores 

solutions from diversity. It engages in diverse innovations from people of different 
backgrounds. 

 
REFLECTIONS 
 
Interested in if and how our Plobot program instruction allowed for a DT experience for participants, 
class reflection notes were reviewed and classified using DT mindsets as categories. As is the reality 
with most categories, although they are listed as discrete and separate, the authors acknowledge that 
the mindsets are innately overlapping and intersectional in nature. As such, in several cases, individual 
comments were considered in more than one DT mindset. Using the instructor notes as the evidence 
in the above-mentioned categories, the following selected quotes comprise the following thematic 
vignettes (Carroll, 2014).  
 
Show, Don't Tell (n=46) 
 
“Kids were very excited to take something home, I saw students showing the finished product to parents 
and everyone seemed pleased.” “Grace made a beautiful song”. “Students used lesson 7 for this 
session: where student uses musical notes to buy supplies for a surprise party” 
 
The quoted comments listed above indicate the instructors’ noticing of instances of students “showing”. 
A key characteristic of our program was the open-ended opportunity in each session for students to 
create, to take ownership over the concepts by fashioning code sequences and manipulating robot 
materials to produce their own code and even their own robots. The dense opportunities for making 
led to both students and instructors physically demonstrating conceptual understanding. Themes such 
as preparing a birthday party, visits to a wild animal zoo, or performing on a talent show helped to 
establish a group dynamic of valuing the visuals, crafts, performative movements, and sounds as a 
manifestation of the internal processes. 
 
Empathy (n=25) 
 
“Excited about hosting the ‘surprise party’: the theme seemed to resonate with the kids because we 
chose ‘guests’ that everyone was excited about”. “One student (J.) was distracted but eventually helped 
his partner make a circle”. 
 
As the instructors, we hoped to instill a culture of mutual respect and care in the after-school program 
learning community. We as instructors hoped to demonstrate our care by framing Plobot activities to 
respond to the named interests of the students (e.g. selecting prompts for tasks that included people 
or topics that the children stated excitement about). We hoped that by building our own empathy for 
the students into the design of the courses, this would translate to the participants forming stronger 
relationships to the tasks and to each other. The instructor reflection comments here imply that our 
strategy, to some degree, was effective.  
 
Integrative Thinking (n=46) 
 
“We had very insightful/creative ideas when we were brainstorming what the essentials were for making 
a robot (one student described it as creating an ‘ecosystem’ with the different hardware and software 



 

components)”. “Today was a full hands-on class day: did challenges with ‘avoid obstacles’, line tracking, 
bouncing in borders, and saw how ‘follow torch’ worked with a demo: students extremely engaged with 
the new robot model, liked creating routes for him, interacting with the ‘scan barcode’ program method 
and made insightful observations comparing different kinds of robots and how to program them.” 
 
We had a holistic approach to the class preparation, shared content and planned the conversations. 
We purposely sought to provide opportunities for students to bring their own vocabulary and 
experiences to the activities proposed by the instructor. Sometimes this resulted in a group of students 
utilizing prior knowledge from other sessions in a new way, or sometimes bringing in different angles 
or sensitivities that allowed for a new perspective. 
 
Optimism (n=29) 
 
“Some groups finished all the challenges and had some extra time so invented their own extra 
challenges and stayed engaged with plobot and the theme”. “Students strategize best routes for 
sending plobots, I had to use estimation and got a lot of work in with the direction programming cards’. 
“Students learned how to use ‘repeat’: all students were able to accomplish the tasks using the repeat 
card successfully.” 
 
Despite the difficulties and challenges faced, instructors always encourage students to embrace the 
positive aspects of the outcomes. Sometimes, this took the form of acknowledging the diverse skills 
that contributed to the success, thereby diverting away from clearcut success vs. failure feedback 
models that students might be used to in regular school day activities. 
 
Process (n=50) 
 
“Students carried out the concept of shopping with the notes: incorporating math into their problem 
solving would be the right approach”. “Some groups finished all the challenges and had some extra 
time so invented their own extra challenges and stayed engaged with plobot and the theme”. “had to 
explain a lot in the middle of the lesson which was slower/maybe more confusing”. “We only managed 
to get through the first game (what time is it mr. fox?) because we played multiple rounds, but students 
were very engaged so we stayed with it” 
 
We tried to create the conditions for a nurturing playground environment to foster appreciation for 
each of the steps on the pathway to learning something new. This translated to the way we delivered 
the classes, as a flexible, responsive learning community that adapted to the needs of each child in the 
space, speeding up or slowing down activities to allow students to get acquainted with topics that were 
not familiar to them at their just-right pace. The comments above show indicators of these teacher-
student moves; the adjustment and differentiation implemented to scaffold the tasks for different 
individuals and groups.   
 
Experimentalism (n=28) 
 
“Good idea of changing the plobot colors for different levels. kids felt motivated by the idea of 
‘competition’/’challenge’.” “Promote the idea that they can create their own well thought out songs 
more (not just random notes, but actually thinking about how it sounds), because these students are 
more musically inclined”. 
 
Having open-ended activities that allowed students to create their own outcomes, and piecing together 
what they wanted to present and share with others was present in many of the lessons. This spirit of 
disrupting the dynamics of the “instructor” knowing the correct answers and the “students” having their 
performance assessed required a conscious effort that underpinned both the design of new activities 
and the way that the students perceived the classes themselves. 
 
Collaboration (n=25) 
 
“I saw some teamwork: kids helping each other if others were behind on a step.” “Encouraged each 



 

other with applause”. “Worked really well in teams.” “Students enjoyed interacting with plobots, each 
other across the classroom: also challenged them because they had to be patient to send/receive 
plobots from other classmates' '.  
 
The concept of teamwork and collaboration as an essential part of success was part of our conversations 
in and outside of the classroom. Moving from individual participants as disparate units to formulating a 
small learning community that helps and relies on each other originated with the instructor sharing 
their experiences and traveled through the lessons and interactions to pairing and grouping students 
who have complementary skill sets that would productively challenge and enhance their social-
emotional and robot-learning experience. 
 
DISCUSSION 
 
Were we able to provide a platform through which we perceived students as expressing these seven 
DT mindsets? The following processes the trends identifiable in the Plobot program comments, and 
asserts possible next steps for future lessons based on this information.  
 
In reviewing our comments, and attempting to return to the moment in time in which they were written 
to attempt to classify them into the seven mindsets, we were able to identify some of the mindsets as 
strengths and some as areas for growth. The lens through which we conducted this analysis requires 
further rigor, and we seek to return to the data with other modes of understanding in the future, 
however, what we offer below is a starting point.  
 
Strengths 
 
When we analyzed the thematic vignettes grouped in the seven DT mindsets, we perceived that our 
formative assessment comments demonstrate that “Mindfulness of the Process”, “Show, Don’t Tell” 
and “Integrative Thinking” were areas that were thoughtfully explored during the program. Firstly, the 
instructor notes assessment imply that students were invested into improving their problem-solving 
methodologies (“Mindfulness of Process Mindset”). In addition, students were seen to exhibit creative 
expression through making and demonstrating rather than only verbally explaining how they 
approached the open-ended Plobot tasks (“Show, Don’t Tell Mindset”). Finally, instructors interpreted 
participants as engaging with the Plobot tasks in an exploratory fashion, using creative means rather 
than rote procedures to work through posed challenges (“Integrative Thinking Mindset”). In sum, this 
trifecta of mindsets suggests that Plobot instruction was most effective in promoting student 
engagement in physical manifestations of alternative approaches that valued process over product. 
 
Areas for Growth 
 
“Optimism,” “Experimentalism,” “Collaboration” and “Empathy” all demonstrated lower frequency in our 
instructor note assessment. The lower occurrence of comments regarding the presence of these 
mindsets in our lessons hints that we did not as inherently facilitate students’ assumption of a possible 
solution (Optimism), resilience in trial and error operations in problem-solving (Experimentalism), 
undertaking of interdisciplinary partner work (Collaboration), and overall human-centered approach 
(Empathy). We believe that progress is required to enhance participants’ DT experience of Plobot in 
these symbiotic regards (Dam & Siang, 2019).  
 
Optimism, Collaboration and Empathy, all falling within a “social intelligence” category, assisted by 
strategies to foster Experimentalism, could be improved in the Plobot curriculum in a number of ways 
(Goleman, 1998). For instance, according to Social Cognitive Theory, explicit teaching followed by team 
building games with familiar tools and topics could model and allow time for students to see and practice 
partner and group work before being invited to do this with Plobot (Bandura, 1965). Other 
interdisciplinary strategies include inserting more introductory prompts in the form of visualizations or 
improv that encourage the students to think more deeply about the characters in the lesson’s story, 
yielding participants who are more socio-emotionally attuned to the Plobot’s challenge that day 
(Bandura, 1989; An Educator’s Guide to Design Thinking, p. 3). Adding more emphasis, through 
contributing additional time and tools to the prototyping phase, is a way to boost engagement with the 



 

Experimentalism mindset, as when participants have more time and resources for planning and 
mapping to explore an open-ended question, they are more likely to invest in the trial and error required 
for a rich experience (An Educator’s Guide to Design Thinking, p. 4). Ultimately, upon developing future 
lessons, building on the strengths and areas for growth noticed in the dataset’s trends, it would be 
advisable for the robot-learning instructors to adapt their plans and implementation accordingly.  
 
Analysis Revisited 
 
Our original assumption was that each of the seven mindsets of DT (Carroll et al., 2010; Lande, 2010) 
should be weighted evenly. However, we highlighted this early sorting methodology as harmfully 
oversimplified and unsubstantiated. Therefore, we went back to the research behind the seven 
mindsets to think more thoughtfully through the data’s trends and what they might mean.  
 
As stated in the Discussion above, we recognize that the data can be classified through other 
mechanisms to assist in reaching greater understanding about the work we did with Plobot. A key issue 
we came up against was how to designate the weight of each DT mindset. Once there is a more 
standardized understanding of best practices for how much time and attention should be assigned to 
each DT mindset or phase, we can potentially evaluate our data in more straightforward terms. 
However, as non-linearity, iterations, and weaving in and out of different phases with a human-centered 
focus are part and parcel of DT itself, it is potentially unlikely that standardization will occur because it 
is explicitly against the principles of DT (Dam & Siang, 2019). The readers might kindly excuse our 
messy reflections as inherent to the DT way. 
 
Yet, at the same time, there is potential for creating a more streamlined system for benchmarking 
weights of the different DT mindsets or phases that could act as a tool for interpreting data to an extent 
with limitations. For instance, as seen in workshop timetables (Innominds Innovation Training & 
Consulting, 2020; Stevens, 2019), we could use the approach of cross-referencing the seven mindsets 
with the average amount of time spent at Design Thinking Conferences or classroom workshops for 
each stage of DT to help us better compare our reflections to what is institutionally expected of DT 
processes, or to assist us in arriving at how much weight should be attributed to each mindset. Or, by 
evaluating research by the firm Nielsen Norman (Gibbons, 2016), we could assess the time and 
emphasis DT practitioners attach to the different mindsets and phases. 
 
LIMITATIONS OF RESEARCH 
 
Further data is required to offer a deeper and more refined understanding of how practitioners can use 
DT models to effectively interpret formative assessment data. The sample size and timeline, limited to 
four instructors’ comments whilst working with elementary school students at four affluent international 
schools’ after-school programs over the course of six months, is not able to capture a substantial 
longitudinal and diversified interpretation of the impact of our methodologies (Nind & Lewthwaite, 
2018). In addition, while we had the foresight as early robot-learning practitioners to record our 
reflections on our weekly after-school sessions, and use these notes to inform our next instructional 
moves, many gaps are evident in our data. For instance, although we have ample written comments 
from instructors, we do not have data from participants. We only have the perceived impressions of 
the instructors on whether or not students demonstrated evidence of the (again, limited in scope) seven 
DT mindsets we identified; we are not able to time travel back and be more rigorous in naming 
predetermined signs and keywords that could be stronger indicators of whether or not students actually 
exhibited evidence of these mindsets at the time of the lesson enactment.  
 
The comments, as the primary dataset for the study, often exhibit use of descriptive terms that assign 
value judgments to what the instructors experienced the kids doing, e.g. “kids were excited”, “kids 
enjoyed” or “kids were enthusiastic about...”. These comments tell, but do not show, thereby 
eliminating the neutrality of the observation. Now, as more experienced educators with more training 
and understanding - it is clear that these comments would hold far more meaning if they were to 
embody more “show” (Husbands & Pierce, 2012).  
 



 

Moreover, the four-year gap between program implementation and our current interpretation of data 
allows space for false memories and other undesirable errors. Bias is inherent in our study, as we are 
interpreting what we thought we meant by comments made four years ago about kids’ behaviors. Then 
again, being fully “scientific” and unbiased about collecting and interpreting student data at any 
moment, directly after the encounter or years later, is riddled with bias and variables regardless (Hattie 
& Timperley, 2007). There are no known controls for children and their individuality; we cannot 
predetermine how different students might interact with a tool to engage with a prompt. include that 
it's hard to replicate and get consistent percentages when looking at reflection comments.  
 
MORE TO EXPLORE 
 
Implications for Practice 
 
If we were to implement sessions again, given the academic and lived experience we have gained since 
the first Plobot pilot sessions in 2016, we would be more specific and rigorous in our formative 
assessment and data collection approach. The following descriptions speak to planning and reflection 
tools we developed for grounding design thinking workshops in meaningful, responsive engagement 
and formative assessment. Several of these documents continued to evolve according to the authors’ 
practice, including other informal settings and online education. These items can be found linked in the 
descriptions below.  
 
The intention behind offering these tools is to save educators the hours of time laboring over creating 
lesson plan formats that attend to DT principles, and spending the hours processing assessment data. 
Pulling from lessons learned from our pedagogical, design and teaching experience, we formulated 
templates and advice to facilitate educators’ access to thoughtful and quick translation from note-taking 
to feedback and action. Educators are encouraged to modify and redevelop these tools in whatever 
way suits their particular setting and teaching style, what we present is merely a launching 
point/touchstone from which educators can craft what is best for them and the learners they work with.  
 
1- Show, Not Tell -- Assessment Advice  
 
This document compiles the latest research on effective formative assessment and translates it into a 
simple document for educators to use and reference. Although we did not know about this research at 
the time of the 2016 Plobot Program, we do know about it now, and we see that having this information 
could have helped us write more concrete and actionable reflective comments on our class sessions 
rather than the loose notes we sometimes took, as we described in the Limitations of Research section. 
We now know that effective formative assessment and consequent feedback should be specific, timely, 
goal-oriented, clear, thoughtful, and embed learner involvement (Stenger, 2014). The assessment 
advice document, intended to be reviewed by educators to inform the way they take anecdotal notes 
and relay feedback to learners based on those notes, is offered in a user-friendly page to be digested 
and utilized for immediate use.  

 
2- Reflective Note-Taking Template -- Conducting Formative Assessment with the DT 
Seven Mindset Framework 
 
The Reflection Template available in the appendix offers a space for educators to capture their 
anecdotal notes directly into the Seven DT Mindset categories utilized in our study. We recommend 
that the Reflection Template be used in conjunction with the Assessment Advice sheet, as the sentence 
starters and frames from the Advice Sheet can be responsively inserted and completed inside of the 
corresponding DT mindset sections on-the-go during lessons. By using these organizational formative 
assessment structures from the outset, educators can avoid long processing intervals that tend to 
swallow the time between when instructors take notes and properly review them to make sense of 
them, and between when a student performs a task and when they receive meaningful feedback.  
 
 
 



 

3- Sample Plobot Lesson Plan  
 
An example of one of the original lessons we worked from serves as a model of the Plobot Curriculum 
described in this article. We include it in the hopes that it adds clarity and visual aids for readers seeking 
to understand our approach.  

 
4- Lesson Plan Template 
 
Though our article centers on formative assessment, it is clear that effective assessment is inextricably 
linked to the instruction to which students respond. As such, we also include a lesson-planning template 
that can be used by educators facilitating workshops in an informal setting or in the classroom which 
incorporates opportunities for the installation of DT elements. While the lesson structure is only limitedly 
tweaked from its original format used in the first set of 10 Plobot lessons, the lesson plan’s alterations 
attend to the strengths and areas for growth evident in the trends from this study. For example, 
increasing time allotment for experimentation is a critical new addition.  

 
As intentional as we may be in our planning for instruction and assessment, the facilitation itself, the 
way the knowledge and materials come together with instructors and participants in the sessions, is a 
critical piece that requires the instructor’s just-in-time teaching moves to use what they know to 
respond to the needs of the learning environment.  
 
Implications for Research  
 
More longitudinal, diversified studies are required to fill out this category of research at the busy, rich 
21st century intersection of reflective practitioners, Constructivism, computational literacy, and a DT 
approach. Of particular interest to use is the consideration of instructors as reflective and design 
thinkers themselves. In retrospect, we realized that, as we created and implemented DT experiences 
for students, we simultaneously employed design thinking processes for building our own instruction.  
 
Looking back on the Plobot program of 2016, there is evidence for embedded elements of design 
thinking for both participants and practitioners. We will delve deeper into this duality of the DT 
experience in future articles. We also continue to wonder and seek to explore: 
 

● Which of the seven mindsets hold more relative weight than the others? How and why? 
● How can STEM practitioners effectively utilize just-in-time formative assessment and 

feedback within a design thinking framework?  
● How can we incorporate the variable of a trusting teacher/learner relationship as a 

component for assessing the effectiveness of after-school programs?  
● How do uniquely implemented responsive, just-in-time instructional moves impact different 

learning communities using the same written curriculum?  
● What is more, the lingering question remains that this article only just starts to scratch the 

surface: is it worthwhile to retrospectively search for meaning in teaching and learning 
experiences from our pasts? If so, to what end?  

 
FURTHER DISCUSSION  
 
It has felt purposeful to conduct this reflective study on the 2016 Plobot program, to try to reinterpret 
the instruction we conducted then through new frameworks. Returning to the past to apply imaginative 
methodologies for data interpretation proved itself to be an immersive opportunity for professional 
development. Refining roadmaps for formative assessment, especially through the analysis of a shared 
program with partner practitioners four years later, allowed for a weathered honesty and clarity one 
sometimes only achieves when looking back through the rearview mirror.  
 
The lessons learned continue to inform our practice as educators today, while both of the authors now 
teach in different online modalities. Though it has its drawbacks, the DT framework helped us see and 
sort our data in original ways that highlighted new insights and gaps in the user experience of the 
Plobot curriculum. Returning to prior work with seasoned but fresh eyes also enabled us to develop 



 

resources to support ourselves and possibly other practitioners in avoiding understandable stumbling 
blocks to gathering and processing meaningful data, because we have been there, and back again. It 
was powerful to return to the robot-learning work of an early career to find that there are still lessons 
to be learned from it, for participants and practitioners alike. The authors would also like to share their 
enthusiasm for extending these findings and reflections associated with their experience to distance 
education programs like the ones they are currently conducting online.  
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ABSTRACT 
 
Due to COVID-19, educational institutions are shut across the world. There has been a sudden shift 
from traditional to online teaching. Many educational institutions offer Distance Education courses and 
programs to meet the diverse educational needs of the students. As a result, education has changed 
dramatically. Whatever is the form of education (school-aged, higher learning, or institutional), all have 
greatly optimized this window of opportunity. Since its inception, there has been a tremendous rise of 
e-learning and teaching has been undertaken remotely on digital platforms. Teachers have been facing 
challenges due to lack of resources, lack of technical know-how, uncertainties resulting in loss of classes 
that teachers hoped to teach; loss of connection with students, colleagues, and friends; loss of good 
health, or additional health complications; loss of income; loss of loved ones; and perhaps a loss of 
hope. There have been financial, technical, and pedagogical issues as major problems. Remote 
Teaching and learning are slipping towards mediocrity. A stressful work environment has led to moral 
and emotional distress, burnout, compassion fatigue, and now zoom fatigue too. Considering that 
current socio-economic and technological trends will have a significant impact on the future of teaching 
and learning, one must take control of situations and have a proactive attitude. Distress needs to be 
transformed into resilience as it gives emotional strength. This study aims to emphasize mindful 
teaching by adopting resilient pedagogy and building resilience in course design through hybrid learning 
models. Such learning models enable flexible movement between remote and in-person experiences 
and make classes, assignments, and assessments as resistant to disruption as possible. It will also help 
institutions to ensure continuity of course delivery through future crises. 
 
Keywords: Distance Education, Teachers, Moral Distress, Resilient Pedagogy, Resilient Course Design 
 
INTRODUCTION 
 
In an increasingly complex and interconnected world, the education sector has been disrupted by the 
COVID-19 pandemic globally that led to the closures of educational institutes. With the worldwide 
shutdown, distance education became a necessity at lightning speed. More than 1.5 billion students, or 
91.3 per cent of global enrolments, were directly affected by school closures at the height of the COVID-
19 outbreak in early April ("Global Education Coalition", 2021). With so many students suddenly out of 
classrooms, school administrators, teachers, and parents scrambled to meet student's educational 
needs with online learning. Online education/distance learning (OE/DL) was opted by governments also 
across the world. Online learning is relatively the newest form of distance education, although it has 
been practised for decades (Stern, 2015). 
 
E-learning has seen a whopping 900% growth since 2000, that is before the pandemic (Tamm, 2021). 
It is expected to grow at a compound annual growth rate (CAGR) of 9.1% from 2018 to 2026("62 
eLearning Stats and Facts That You Need to Know Now", 2021). The MOOC market is projected to grow 
at an annual rate of 32.09% until 2025. (Sharma, 2021). Asia-Pacific is expected to be the fastest-
growing market for MOOCs from 2020 to 2025 (Mordor Intelligence, 2020). Mobile learning (m-learning) 



 
 

is also one of the fastest-growing markets in e-learning, with an annual growth of 23 percent (Tamm, 
2021). While North America and Europe are leaders in online learning, but other regions such as Europe, 
Latin America, and Asia are also starting to become increasingly prevalent players in the industry 
(Tamm, 2021). Statistics prove that more and more educational institutions recognize the value and 
benefits of online learning to students.  33% of post-secondary school administrators will continue to 
offer remote and online courses after their campuses have reopened completely (Venable, 2021). 
 
The most recent statistics show that most K-12, undergraduate and graduate students are in favour of 
using e-learning. Educational institutions see digital learning to rejuvenate the stagnant numbers of 
student enrolment, and students see e-learning as a favourable alternative to traditional classrooms. 
Annual growth of 12% is projected for the global market size of K-12 online tutoring from 2020 to 
2025. 48% of K-12 students have online classes available to them. The percentage of graduate students 
taking entirely online degree programs has risen from 6.1% in 2008 to 27.3% in 2016 (Tamm,2021). 
 
Education largely has moved online. The world economic forum reports a surge in the use of language 
apps, virtual tutoring, video conferencing tools and online learning software in the past few months. 
India too is witnessing an e-learning boom. Classes on zoom, WhatsApp, Google Meet are becoming a 
norm for students, parents, and teachers. Yet, this abrupt transition to online hardly compensates for 
the absence of classroom experience.                                          
 
IMPACT ON PEDAGOGY 
 
Distance education courses are of the nature of the self-paced study with time and space flexibility and 
are very economical. A forced movement to virtual learning was a challenge to the educators as the 
suddenness with which they were plunged into this new mode of teaching implied that they had to 
adopt it with little preparation. Merely moving classrooms online would not mean effective remote 
learning. One-to-one interactions among peers and teachers are very important for learning. On a 
digital platform, how students learn and communicate with others is largely dependent on the readiness 
of both teachers and students to accept digital learning. In the case of distance education, the onus of 
learning is more on students, which requires discipline. There are challenges for teachers too.  

The online survey conducted by Today and Studies (2021) showed that while children face issues in 
accessing education digitally, teachers also face issues in delivering education through digital mediums. 
It also reported that a staggering 84% of teachers were facing challenges in delivering education 
digitally and close to half the teachers faced issues related to the internet both signal issues and data 
expenses. Many teachers are digitally inept, and many teachers have never used an online environment 
to teach. Teaching a course online ideally requires preparation, such as designing a lesson plan and 
preparing teaching materials such as audio and video content. This has posed new challenges for many 
teachers. 
 
This is justified by the research conducted by Gurung (2021). The results of his research depicted that 
due to the COVID-19 pandemic, 81.3% of the teachers learned new online teaching methodologies to 
successfully shift themselves from classroom teaching to online teaching. While 75.4% of the teachers 
found it difficult to teach students in remote areas due to poor infrastructures, no electricity, no internet 
connectivity and inadequate knowledge of information technology. Understanding problems and 
personal behaviour of the students were a cause of concern 61.5% of teachers, as they found it difficult 
to motivate students because of minimum opportunity to interact face to face and 61.8% of the 
teachers found it challenging to keep tracking of the student progress. According to 63.94% of the 
teacher’s their lack of technical and software knowledge became one of the biggest challenges. 62.7% 
agreed that online teaching required more time in preparing course content as they must prepare their 
course content in the electronic form. Not surprisingly 71.88% of the teachers found it difficult to teach 
the numerical as they feel, “blackboard was an easy method to explain students”. Monitoring and 
discipline students are few other challenges faced by 57.03%. Only 43.8% of the teachers are satisfied 
with online teaching methodology. They enjoyed the flexibility of the time; they can now teach 
anywhere and can use or share wide internet resources. 
 



 
 

Schools supported teachers by upgrading their systems and permitting them to use their facilities. 
Somehow teachers pulled together as schools organized online courses to aid their staff in handling the 
situation. Though 60% of teachers received professional development in ICT while most teachers 
participate in professional development, the programmes they enrol in are not always the ones they 
find most valuable. Even before the crisis, teachers reported a strong need for training in the use of 
ICT for teaching, with 18% on average across OECD countries identifying this as a high training need 
(Schleicher, 2021). 
 
Now again a shift from online to blended or face to face teaching will pose new challenges. One cannot 
be so sure that such disruptions will not recur. In future, there may be possible disruptions in pedagogy. 
Hence, the entire teaching faculty needs to play an active role in building a resilient community to face 
any possible disruptions. 
 
THE NON-COMPLIANT STUDENTS 
 
It is not technology and training alone that posed a roadblock. With the prolonged closure of educational 
institutions, many teachers discovered that students don’t actively engage as much as they do in a real 
classroom. Students blocked the teachers or turn off mics. Teachers felt uncomfortable and got the 
feeling of being powerless when no one answers a question or responds. The students’ holistic 
development comprising of their academic activities, as well as their mental well-being, has been 
adversely affected. In the past few years, various surveys have been conducted to find out the impact 
on the learners.  
 
Studies suggest that restricted social interaction, insufficient mental refreshment, uncertainties over 
academic and professional career together with prolonged home confinement have amplified the mental 
problems and intensified the screen time. It is a foreshadow of the student’s further life to adjust to 
the online mode of education. (Cao et al., 2020; Gao et al., 2020; Hossain et al., 2020; Islam et al., 
2020; Lu et al., 2020; Shovo et al., 2021) 
 
Distance learning is slowly becoming a popular way to complete college or job training. But many people 
still have reservations about it as it gives a sense of isolation and struggle to stay motivated. There also 
exist lack of face-to-face interaction, difficulty in getting immediate feedback and need for constant and 
reliable access to technology. 
 
DIGITAL DIVIDE 
 
Teachers and school administrators have been advised to continue communication with students 
through virtual lectures or portals like Massive Open Online Courses. However, in the absence of 
physical classrooms and proper digital infrastructure, one of the major challenges of remote learning is 
a disparity in access – from electricity and internet connections to devices like computers or 
smartphones. 

According to the Kumar (2018), only 24% of Indian households have an internet facility. While 66% of 
India’s population lives in villages, only a little over 15% of rural households have access to internet 
services. For urban households, the proportion is 42%. Only 8% of all households with members aged 
between five and 24 have both a computer and an internet connection. The digital divide is evident 
across class, gender, region, or place of residence. Among the poorest 20% of households, only 2.7% 
have access to a computer and 8.9% to internet facilities. In the case of the top 20% of households, 
the proportions are 27.6% and 50.5%. Kundu (2021) reports on the usage of the internet in India 
reveals that both the state and the private players have not yet accomplished assured connectivity to 
all subscribers. The survey shows that among respondents who use home broadband, over 3% face 
cable cuts, 53% face poor connectivity and 32% face signal issues. In the case of mobile data, 40.2% 
face poor connectivity and 56.6% face signal issues (Kundu, 2021). So, there has been a feeling of 
discomfort among the teachers, due to lack of appropriate materials and resources, technical problems, 
and lack of internet facilities and constant power cuts.  
 
 



 
 

VALUE CONFLICT 
 
When teachers can teach, they faced professional dilemmas, value conflict between (quality) effective 
teaching and efficient teaching or conflict between quality and equity, that is, the varying quality of 
students, and the tension between students’ responsibility and the need for teachers to provide 
guidance. Such dilemmas may conflict with one’s conscience, e.g., when one knows the right thing to 
do but constraints make it difficult to act in a way that is consistent with one’s morals. 

Dilemma and discomfort among teachers result in a stressful work environment. It leads to not only 
physical symptoms like headaches, high blood pressure, sleep problems but also moral and emotional 
distress, burnout, compassion fatigue and nowadays it is zoom fatigue which is then unconsciously 
passed on to the children. Issues relating to mental health and the digital divide were important before 
the pandemic, are important today and are likely to remain important in near future. 
 
Positively coping with stress is known as resilience. It's associated with longevity, lower rates of 
depression, and greater satisfaction with life. "There's a sense of control, and it helps people feel more 
positive in general," says Laura Malloy (2017), the Successful Aging program director at the Harvard-
affiliated Benson-Henry Institute for Mind-Body Medicine.  

 
Some studies have shown that resilience is negatively correlated with depression and anxiety. It has 
also been found that resilience characteristics are associated with lower depression symptom levels and 
anxiety. Resilience also shows noteworthy correlation with positive mental health indicators. A modest, 
positive correlation between resilience and subject well-being has been found. It has been 
demonstrated and verified that resilience contributed to the positive outcome of life satisfaction in 
young adults. Such children have a history of childhood trauma, and positive emotions might have a 
mutual impact on each other (Wu, Sang, Zhang & Margraf, 2020). 
 
RESILIENCE 
 
As learners have also been affected and get overwhelmed by big emotions, it is the teacher’s job to 
share their calm and not join their chaos. Teachers have the responsibility to act as a model for their 
learners they work with on how they want the learners to respond to the challenging tasks, people and 
situations. For that, the first step is to acknowledge one’s failure to provide a frame to see where one 
can continue to improve, then take control of situations and have a proactive attitude. 
 
Moral distress needs to be transformed into moral resilience. Teachers should be mindful about their 
teaching, build and enhance individual capacities, look for gaps in the expectations, anticipate more 
and be solution-oriented and not problem-focused. Resilience is usually linked with adaptations to 
unexpected changes as it leads to transformation and improves performance. Also, this is a good time 
to plan for long term survival. There is a need to have a rethink of providing learning experiences for 
current as well as a future catastrophe.  
 
The solution lies in adopting a resilient pedagogy. It is a release from rigid, standardized, pre-pandemic 
approaches that didn’t meet the needs of all learners before and will help us emerge with more 
equitable, sustainable, and relevant ways of teaching and learning. As Watson (2021) highlighted, 
“essentially, resilient pedagogy is a combination of course design principles and teaching strategies that 
are as resistant to disruption and to change in the learning environment as possible”. This novel 
teaching and learning approach are a continuous progress approach to accommodate different types 
of crises. It enables teachers and students to adapt to changes effectively so that the impact of crises 
on teaching and learning can be minimized (Kruk et al., 2015). 
 
The Resilient Course Design 
 
Resilient pedagogy is all about balancing online and face to face instruction, planning and flexibility to 
maintain a sense of community with colleagues and students. One needs to make such instructional 
choices that create a supportive learning environment, transparency of expectations, flexible or 
adaptable course policies, regular communication, peer connections and collaborative opportunities and 



 
 

quality vs quantity of assignments. It is of utmost importance as student development is recognised as 
a process and not a product. 
 
The core of resilient course design lies in engagement; communication and connection and feedback, 
where engagement must be between student-student, student - content, students - teacher whereas 
communication and feedback need to be from both students to faculty and faculty to students. One 
may think about how resilience can be applied by educators across different subjects and how it can 
be combined with other innovative learning pedagogies, e.g., online learning, roleplaying, storytelling, 
and gamification to enhance teaching and learning. This kind of work requires an additional skill set of 
technological and pedagogical knowledge along with the knowledge of the subject matter, which is 
often not the forte of most academic staff (Naidu, 2006). 
 
Creativity, connectivity and making use of diverse resources and methods play an important role here 
as it enables us to come up with new ideas in adversity. One needs to possess the mental strength to 
continue and not to give up in adversity (Aburn,2016; Lee & Lee, 2015; Quinlan e al.,2016; Unagr, 
2018). One of the biggest issues with remote teaching has been the lack of student engagement. 
Hence, one needs to focus efforts on identifying the activities and interactions that support meaningful 
learning and finding ways to make these work regardless of where the learning takes place. 
 
Resilience learning can be achieved by combining multiple learning pedagogies at the same time. It 
comprises of such teaching and learning practices that integrate both offline and online (hybrid) 
approach (Dziuban et al., 2018). The learning needs of the students can be supported through pre-
recorded lectures, developing micro-module videos for topics, audio podcasts, virtual labs, and video 
conferencing to promote discussions with students remotely.  This combination approach enables 
opportunities for the students to actively practice personalized independent learning from diverse and 
online resources in a more flexible way.  
 
One can plan, organize the course in larger chunks and structure it as week-by-week, and make sure 
that each larger chunk includes a mix of synchronous and asynchronous opportunities for students to 
engage with content, with each other and with the instructor. One must provide the students with a 
road map for how to navigate and be successful in the course. 
 
The Hybrid Approaches 
 
Driscoll (2015) defines hybrid learning to combine or mix modes of web-based technology and various 
pedagogical approaches with the face-to-face, instructor-led approach to create a harmonious effect 
of teaching and learning. On the other hand, Dziuban, Hartman, and Moskal (2018) define hybrid 
learning as a “pedagogical approach that combines the effectiveness and socialization opportunities of 
the classroom with the technologically enhanced active learning possibilities of the online environment” 
(p. 3).   
 
For a well-designed blended course, one needs to begin with focusing on learning outcomes. Instructors 
should first ask "what do I want students to learn at the end of the course?". Hence, the first principle 
for developing a hybrid course is to “work backward from the final course goal… and to avoid a 
counterproductive focus on technology” (Sands, 2002). Next, there must be structured interaction as 
the students interact with course materials, with the course instructor, and among each other. To make 
the interaction successful, the instructor needs to intentionally create activities that require such 
interaction among the students in such a manner that led to the overall attainment of the intended 
course outcome. The best approach is that one must start it with minimum technology that integrates 
well with the course. For that, choose technology that one is familiar with and in future, it will be 
possible to modify your course design by adding new and appropriate technology tools that contribute 
to the overall attainment of course outcomes.  
 
It is important to recognise that whether it is face-to-face, hybrid, or online, no combination is ever 
going to be perfect. So, one must continuously collect feedback from the students to make changes to 
make the course better for future students.  
 



 
 

Collaborative Tools 
 
For a hybrid approach, one can make use of Group google docs, sheets on which small groups of 
students are assigned each to make notes on one of the three readings for the day, and then collaborate 
through google slides to distil key points for the rest of the class. Padlet - an online notice board tool 
that lets teachers and students create a collaboration space. Google Jam board offers a digital 
whiteboard on which students can collaborate. Microsoft Teams offers a platform that facilitates team 
communication and collaboration. These discussion boards can be used where students rotate the 
responsibility of posting a thought-provoking question in place of presentations and discussion-leading 
in class. 
 
Flipped Learning 
 
“Flipped” classes, where students watch a 5–7-minute video explanation of something and before they 
do the reading, so that class/zoom discussions can be more focused. Brief videos are preferred as they 
not only capture students’ attention but are quite effective for learning. It is a good practice to add 
interactions to videos every two minutes or so. These interactions can involve answering a question or 
lending a comment (Forbes, 2021). 
 
Instead of a recorded lecture, one can prompt students to research a certain idea to bring back 
to the synchronous class time. It has been found that making students responsible for finding 
content that guides the discussion makes them highly invested. They come back eager to share 
what they’ve learned instead of providing them with the information (Forbes, 2021).  
 
Developing Online Tool Kits 
 
It is best to do small little things and begin with developing online tool kits, or short and flexible online 
modules. Online tool kits are collections of links, resources, and tips that point students explicitly to 
resources that will help them develop core academic skills for engaging in an online or hybrid class 
environment. For example, if you are using a particular tool on which the success of your student rests, 
dedicate time to helping them learn how to use that technology. Think of reading or note-taking or 
researching. For reading, tell them about Adobe reader, PDF Escape for annotations; for notetaking, 
tell them about Evernote, one-note and for researching talk about using different search terms like 
putting the phrase in a quotation, putting the word and so on. One shouldn’t assume that just because 
they are Gen Z that they will understand things automatically. We must help students adapt as the 
purpose is to make them learn the relevance of adaptability (Thurston, Lundstrom & González, 2021).  
 
Flexibility in Assessment 
 
Another approach is to be flexible with assessments while challenging students. Allow students to 
choose their deadlines from a set of options you provide or a set of criteria you decide. Allow students 
to choose a particular week’s content they would like to focus on. Flexibility in assessment can further 
motivate students and engage them in the learning process by giving them some control over their 
learning. Create an online test that can be written over a certain period or offer multiple times to write 
a test or give them more time to write a test than generally needed. One can offer several quizzes or 
drop the lowest marks in the final grade or allow the students to write two small assignments and one 
large assignment. Offer them to write short answers instead of multiple-choice questions (Bie & Brown, 
2021). 

Flexibility in Feedback 
 
One can be flexible in providing feedback in the course. Offer multiple opportunities for students to 
receive feedback. Highlight common issues identified in the tests and assignments. Identify individual 
strengths and opportunities for improvement. One can share feedback privately after the class. 
Encourage students to review their evaluated tests. One must ensure that feedback arrives in time and 
in a format that students can use to achieve their expectations and learning goals in subsequent work.  
 



 
 

Weekly Grid 

One can make use of a weekly grid. It communicates expectations to students about what’s going on 
in class in a particular week, in what mode, and how long each item should take them to complete. It 
is of immense help for planning out each week. It shows whether activities are balanced or not, that 
is, too many or too few asynchronous team activities planned.  One can also make a 5–10-minute video 
that presents a review of what was done in the previous class or week and what’s coming up this week. 
The review and preview focus on how the course activities, concepts, skills, etc. fit into the learning 
goals. Similarly, to the grid, it provides orientation and context within the course — why are these 
activities being done now? How will this get closer to achieving the learning goals in the course (Dalal, 
2021)? 
 
Class Schedule 
 
Thinking in these terms might mean that a normal 90-minute class becomes: 10-min of pre-recorded 
lecture to watch alongside the reading, twenty minutes of discussion board posts and responses ahead 
of the class meeting, fifteen minutes of small-group work in which sets of 3-4 students prepare talking 
points on key issues for the day, And then only 45 minutes of in-person discussion. This way, any 
person who cannot be in the synchronous class only misses half of that day’s interactions, not all of 
them (Tang, 2021).  
 
Instructional Videos/Walkthroughs 
 
One can opt to record smaller-sized lectures and post those along with targeted readings. Walking 
through videos can be prepared for worked examples of problems; for revision purposes; for explaining 
the steps of a lab activity or to providing feedback to individual students and/or teams on an assignment 
(Dalal, 2021). 
 
Team Based Learning 
 
Team-based learning (TBL) brings rigour to online learning and promotes student resilience. There are 
four essential principles of TBL in any environment. They focus on appropriately formed teams that 
ensure learner resources are equally distributed among the teams, the learner’s accountability for the 
work, learning and team development promoting team assignments, and finally giving frequent and 
immediate feedback for learners. TBL needs to be introduced into the online environment. This will 
ensure active, collaborative, small group learning experiences in the context of large groups working 
virtually (Winter, Clark & Burns, 2021). But for TBL to work, the team must be properly formed, and 
learners should be accountable for an individual as well as teamwork (Thurston, Lundstrom & González, 
2021).  
 
Inclusive Content 
 
Last and most important is to create more inclusive and flexible content and experiences for students 
with disabilities that is a blind student using text-to-speech technology; hard of hearing (HOH) learners 
watching an instructional video using closed captions and so on. Adopting such practices demonstrate 
that when we include margins in our pedagogies, teaching becomes more resilient to the challenges. 
 
Such pedagogical practices increase transparency. They expose how students’ approach and apply the 
course concepts. They give students a glimpse into how to think about the various aspects of the course 
and expectations for their learning and engagement. They make the construction of the learning 
process visible. Blended learning was examined by Kurt and Yildirim (2018) to determine student 
satisfaction and what they considered to be important features of the blended format. The results 
indicated that the Turkish students who participated, almost unanimously felt that BL was beneficial 
and that their role and the instructors’ role was central to their satisfaction. 
 
 
 



 
 

CONCLUSION 
 
So many students faced difficulties and were struggling even before the pandemic. Today, the idea of 
“resilient pedagogy” feels new as perhaps, the pandemic has proved to be the greatest evidence of 
how ill-prepared teachers and educational institutions were for the disruptions that may occur at any 
time. It is also evidence of how much harm has been done to marginalized students for all the years 
preceding the pandemic. We must learn from past experiences and bounce back and be resilient to 
prevent future moments of crises.  
 
To conclude, one needs to adopt a proactive approach while designing courses. One must keep 
reminding oneself that one must teach the students one has and not the students one wishes to have. 
For that let’s follow the core principles for adaptable courses comprising of detailed planning, 
communicating strategically, scheduling regular interactions, and embracing alternative assessments. 
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ABSTRACT 

The study investigated the extent to which lecturers in the Faculty of Education in a public university in 
Southern Nigeria engaged in online/distance teaching during the Covid-19 lockdown in Nigeria. The 
study further examined factors that hindered online teaching by the lecturers. Seventy-seven lecturers 
responded to an online semi-structured questionnaire designed using Google forms and posted on the 
WhatsApp and Telegram groups. Descriptive statistics was used to analyze the quantitative data, while 
the qualitative open-ended responses were analyzed using thematic analysis. One hypothesis was stated 
and tested using the Pearson Product Moment Moments Correlation Coefficient. The results showed 
that most of the lecturers had the requisite training to facilitate online courses, although actual online 
teaching during the Covid-19 lockdown was done by only 10 per cent. But before the Covid-19 era only 
50 per cent of the lecturers reported that they ever did any online teaching. Of that number more male 
than female lecturers reported teaching online. A strong positive relationship was found between years 
of teaching experience and frequency of doing online teaching before Covid-19. The most frequently 
reported hindrances to online course facilitation were inadequate electric power supply and access to 
the Internet as well as mobile technologies. From the findings, it was recommended, among others, 
that university lecturers explore available opportunities to acquire and update their online facilitation 
skills.  

Keywords: Access to the Internet, Covid-19, Digital Technologies, Digital Literacy, Distance Education. 

INTRODUCTION 

The Coronavirus pandemic (WHO, 2019) has changed how learning and teaching is done. At the peak 
of the pandemic many nations, including Nigeria, shut down schools and imposed varying levels of 
lockdown on the population. The consequence on the academic system was that schools had to be shut 
down. For many students in Nigeria, it marked a cessation of access to learning and learning resources. 
For instance, students could no longer access their teachers, school libraries, laboratories and other 
learning centers. The closure of schools affected about 1.2 billion students in Africa (UNESCO 2020), by 
limiting their access to education and depriving them of their rights to education (Ramos, 2020).  

Many countries had to migrate to online instruction as a means of bridging the learning gap created by 
the pandemic. The transition from onsite to online learning placed some demands on teachers to be 
skilled in online facilitation. It also required the existence of e-learning infrastructure in schools, and of 
course access to the internet. The implication was that inequalities in the availability of requisite e-
learning infrastructure, skilled teachers and access to the internet could create inequality in access to 
learning during the pandemic. Therefore, in this digital era, a student without computational skills or 
the skills to access and use digital devices for learning or pleasure or both is effectively underprivileged. 



Similarly, a teacher who lacks access to digital technologies or is incompetent in the utilization of such 
technologies cannot be much help in online course facilitation.  
 
The pandemic made online learning not merely an alternative, but an imperative (Baratucci, 2018), 
which Bozkurt and Sharma (2020) caution should be handled carefully and compassionately, Thus, a 
key requirement for effective participation in online learning is access to the internet and digital 
technologies described by Milenkova, Peicheva, and Marinov (2018) critical to improving the quality if 
education and sustaining active communication between lecturers and their students.  
 
However, inherent in the internet is its capacity to empower and discriminate (Eamon 2004, cited by Jin 
& Chong, 2008). In other words, the internet can not only include persons who are widely dispersed in 
time and space, but it can also exclude persons and by that exclusion create educational disadvantages 
to those excluded. The World Bank (2020) report highlights this phenomenon, noting that while school 
entrepreneurs reverted to distance education to counter the effects of school closure occasioned by the 
Covid-19 lockdown, most children and youth in poorer countries were excluded because they lacked 
access to the internet and mobile devices.   
 
One of the determinants of access to and utilization of e-learning is literacy. Literacy was originally 
construed as the ability to read and write. However, with the incursion of digital technologies in modern 
society, the traditional conception of literacy as acquaintance with and efficiency in the use of text 
receptively or productively is no longer adequate. Therefore, UNESCO (2004) defines literacy as “ability 
to identify, understand, interpret, create, communicate and compute, using printed and written 
materials associated with varying contexts” (p.13). Imbedded in the UNESCO’s definition is digital 
literacy. 
 
Digital literacy has been described as the ability to use ICT skillfully not only to access, retrieve, assess 
information, but also to produce, store, and disseminate information. (Owen, Hagel, Lingham, and 
Tyson, 2016; American Library Association’s Digital Literacy Task Force, 2011; International ICT Literacy 
Panel, 2003). Digital literacy is often used synonymously with ICT literacy. Therefore, digital literacy 
transcends mere ability to manipulate ICT hardware or software (Martin & Roberts, 2015). It demands, 
moreover, the ability to critically and creatively access, assess, evaluate and produce digital contents.  
 
Research shows that digital literacy enhances students’ capacity to master contents, learn 
independently, and solve problem (Katz & Macklin, 2007). However, Buckingham (2015) notes that the 
merits or demerits of any technology depends on its use. In terms of digital technology, its benefit in 
education is optimized by deliberate pedagogical applications. Kavanagh and O’Rourke (2016) sum up 
the benefits of digital literacy to students to include opportunity to express their opinions, access to 
information beyond the traditional textbooks and school syllabuses. Moreover, students can interact 
with teachers and other resources online asynchronously or synchronously. They can engage in 
recreational or study-type reading, as there are many sites with free downloadable eBooks. Also, 
students can learn skills or even academic contents from YouTube or MOOCS.  
 
According to the organization for Economic Cooperation and Development (OECD) (2016, p.4), “the 
pervasiveness of digital technologies in daily life” has changed how people access and use information. 
Consequently, there is need for people “… to develop the right set of skills to make a meaningful use 
of these technologies.” In other words, effective utilisation of digital technologies demand new literacies. 
However, the new literacies also feature some challenges of inequity in access as well as level of 
utilization.   
 
Some of the factors implicated in inequity in access and utilization of digital technologies are income, 
education, and gender (OECD, 2018). One of the reasons why income, education and gender interplay 
is that access to digital technologies is not free in many African countries and Nigeria, particularly. One 
needs to own or have access to a computer or at least a mobile device. Often such access is not free. 
In addition, internet connectivity is not free. One needs to pay for data bundles. All internet-based 
activities, especially in Nigeria require money, for which, according to Archibong, Bassey and Nwagbara 
(2018), female citizens of Nigeria have less access. That is why Selwyn (2014) argues that “…the 
likelihood of gaining advantage from digital education is clearly related to the resources that social 



groups command, therefore pointing towards the role of digital technology in the perpetuation of 
accumulated advantage and the reproduction of inequalities.” (p.138) 
 
At the turn of the 21st century, Bimber (2000), after a survey research conducted from 1996 to 1999, 
reported a significant gender gap in accessing and utilizing the internet, with more men than women 
accessing and using the internet. This was mainly attributable to socioeconomic variables and certain 
features of the internet that tend to make it less attractive to women. The gap is even narrower amongst 
the younger generation because it is believed that both girls and boys tend to have equal ICT skills. 
(Helsper, 2010).  
 
In Nigeria, on the other hand, the gender gap is still wide. There are also ICT Literacy skills differences 
by gender in Nigerian schools (Bassi & Camble, 2011; Ojeniyi, & Adetimirin, 2013; & Obasuyi, 2015). 
For instance, in a study by Ugwuanyi, Chiegwu, Osuagwu and Ogbu (2017) of Radiography 
undergraduates’ ownership and use of the ICT in two universities in Eastern Nigeria, found that with 
regard to use, more male (36.1%) than female students (9.9) per cent used the internet for 20-25 hours 
per week. The same study found disparity in ownership of ICT devices between male and female 
students in favour of male students.  
 
In the same vein, Human Rights Watch (2021) reported that some of the challenges of the Covid-19 
pandemic on distance learning included poor internet connectivity, restricted or lack of access to mobile 
devices and the internet. The report further notes that such conditions as restricted access to online 
resources paradoxically turned what could have been opportunities for learning into veritable barriers. 
The implication is that the internet is not equally accessible to all potential users and, thus, those who 
would have benefitted from the internet are deprived of such benefits. 
 
Although there is free and compulsory basic education in Nigeria and, consequently, the gender gap in 
enrolment is low in most parts of the country, there is a literacy gap (Varrella, 2020). To bridge the 
literacy gap between male and female citizens, between the poor and the rich, and to reach those who 
by the reason of distance or a pandemic, for instance, are unable to attend school onsite, internet-
mediated distance education could be the answer. For distance education to be effective and realistic, 
it requires teachers who have access to and can efficiently and competently access and utilize ICT tools 
for pedagogical purposes.  But if teachers lack access to ICT and lack the skill to utilize ICT for 
instructional delivery, then distance learning may be impossible if not difficult to implement.   
 
Perhaps, such deficiencies could account for Bakare’s (2017) observation that the traditional face-to-
face teacher interaction with students was still the most prevalent in Nigerian schools. Also, Ukpong 
(2016, p. 1), in a study to find out teachers’ compliant with ICT use for instructional delivery, observed 
that teachers used less of ICT in preparing and delivering their lessons. Therefore, teachers have not 
complied with the objectives of ICT in instructional delivery. Bakare’s (2017) literature analysis of the 
use of ICT in Nigerian higher institutions buttresses Ukpong’s findings. Bakare observed that ICT use 
for instructional purposes was still peripheral.  In the same, vein, Nwosu, Shaffe, and Nurzatul (2018) 
reported that teachers in Aba North in Nigeria had moderate ICT competency, but low access to ICT 
and low acceptance of ICT.  
 
Therefore, variables like lack of access to ICT and insufficient skill in the use of digital technologies 
could impede teachers’ use of distance/online instructional strategies. This is supported by a study by 
Gratz and Looney (2020) that observed that university faculty were reluctant to teach online. The 
participants reported such barriers as teachers’ lack of skills in deploying ICT for instructional purposes, 
and their perception that their courses were not suitable for online teaching. By the same token, 
Nwagwu (2020) in an assessment of the preparedness for e-learning of academic staff and other 
stakeholders of the University of Ibadan, found that lecturers expressed difficulty in integrating e-
learning into their academic tasks. Therefore, lecturers’ perceived inadequacy in the use of e-learning 
could truncate its utilization and application in universities. 
 
Another factor that could impede the utilization of e-learning is inadequate infrastructure. Generally, 
studies (Amadi & Ohaka, 2018; Ebehikhalu & Dawam, 2016; Jacob & Paiko, 2021) have decried the 
deplorable infrastructure and facilities in Nigerian universities, which has occasioned industrial actions 
by university labour unions.  Regarding the preparedness of Nigerian universities for e-learning, Adegore 



and Adegbore (2021) concluded that universities were not “strategically prepared” (p.74) due to 
inadequacy in e-learning infrastructure and other hindrances. In Ghana, Antwi-Boampong, (2021) had 
similar findings regarding barriers to blended teaching among university lecturers in Ghana.    
 
Furthermore, years of teaching experience have been associated with the utilization of e-learning.  For 
instance, Zalat et al (2021) found that years of teaching experience and gender were the most important 
factors affecting the acceptance of e-learning among faculties. The highest barriers were unstable 
internet connectivity, availability of computers and technical problems. These findings resonate with 
Veletsianos (2021) who noted that the greatest barrier to the implementation of online instruction by 
Canadian teachers is lack of requisite training for online course facilitation. Consequently, if lecturers 
show reluctance or incompetence in online courses facilitation, their participation in online teaching may 
be illusory. Inability to participate in online instruction further exacerbates the digital divide which Rose, 
Seton, Tucker, & van der Zwan (2014) believe is the consequence of the skill and confidence of users.  
 
In view of the ubiquity of Information and Communication Technologies (ICT) in modern society, 
inability to function effectively in the digital space does not only deprive one access to life tools, but it 
also sabotages one’s access to literacy, which produces further deprivations. That is why this study 
investigated the extent to which Nigerian university lecturers participated in distance education during 
the lockdown and factors that facilitated or impeded such participation.   
 
To guide the study, five research questions were posed and one null hypothesis was stated. A coding 
schedule was prepared to transform the responses into numbers.  
 
RESEARCH QUESTIONS 

1. To what extent are lecturers in a Nigerian university trained to facilitate online learning? 
2. To what extent did male and female lecturers in a Nigerian university use the internet for 
instructional delivery before the Covid-19 era?  
3. To what extent is the University ready for online instructional delivery?  
4. To what extent did lecturers in a Nigerian university engage in online instructional delivery 
during the covid-19 lockdown? 
5. What are the hindrances to online instructional delivery in a Nigerian university? 

HYPOTHESIS 

There is no significant relationship between lecturers’ years of experience and frequency of using online 
platforms for instructional delivery. 

METHOD 
 
This section focuses on the research design, participants and settings, procedures for data collection as 
well data analysis. 
 
RESEARCH DESIGN 
 
The research design was the mixed methods design. Both the quantitative and qualitative strategies 
were used in the study. The mixed methods design has the advantage of providing depth, elaboration, 
corroboration and triangulation of quantitative findings (Schoonenboom & Johnson, 2017). 
 
PARTICIPANTS AND SETTING 
 
The participants were 77 lecturers in the Faculty of Education in a public university in Southern Nigeria. 
The University is one of the universities established in 1975 by the Federal Government of Nigeria. The 
participants were selected through convenience sampling. A link to a Google Form was posted by the 
researcher on the WhatsApp and Telegram Groups where members of the Faculty enrolled. The purpose 
of the survey was explicitly stated with an appeal to members of the Faculty who wish to participate in 
the study to click the link and fill the form. Prospective participants were assured of confidentiality. 
Therefore, the form did not collect email addresses. So, respondents were anonymous.  
 



PROCEDURE FOR DATA COLLECTION  
 
The researcher used an eleven-item semi-structured questionnaire created with Google forms to collect 
data on lecturers’ facilitation of online courses during Covid-19 lockdown. The first four items elicited 
demographic variables like sex, highest qualification, years of teaching experience at the university, and 
professional rank. The other items probed lecturers’ possession of requisite training for online teaching, 
level of confidence to facilitate online courses, and actual online teaching during Covid -19, the level of 
readiness of the institution for online teaching, and the state of facilities for online instruction at the 
institution. The 11th item was the only free-response/ open-ended one.  
 
A link was generated to access and fill the Google form. The link was posted on social media platforms 
used by lecturers, especially Telegram and WhatsApp group chats where the lecturers were enrolled. 
Reminders were posted twice a week for four months. Data collection was from 3rd April 2020 to 6 July 
2020.  
 
RELIABILITY OF THE INSTRUMENT  
 
Since in an effort to maintain the anonymity of the respondents, emails were not obtained, the test-
retest reliability could not be used. So to test the internal consistency of the instrument, Cronbach Alpha 
was used. It was calculated online, using Wessa (2017) free online calculator.  It yielded a value of .7 
which was considered reliable.  
 
DATA ANALYSES PROCEDURES  

Descriptive statistics was used to analyze the quantitative data from the structured component of the 
questionnaire in order to answer the research questions. Simple percentages were used to calculate the 
frequency of responses. The results were visualised using charts.  The qualitative open-ended responses 
were analyzed using thematic analysis. One hypothesis was stated and tested using the Pearson Product 
Moment Moments Correlation Coefficient.  

RESULTS  

The results of the data analyses are presented in this section. The research questions and the thanks 
hypothesis are restated. 

Research question 1. To what extent are male and female lecturers in a Nigerian university trained to 
facilitate online learning?  

To the question, “Do you think you have the requisite training to use online instruction?” there were 
four response options: Yes, Somehow, Maybe, and No. For the purpose of the analysis, simple 
percentages were used. All “maybe” responses were categorised as NO, while all “somehow” responses 
were categorised as YES. Detail is presented in Fig. 1. The bar chart shows the percentage of 
participants who responded YES and those who responded NO. It is evident that those who have the 
requisite training to use online platforms for teaching were more than those who do not have the 
requisite training, with slightly more female lecturers than male lecturers reporting being trained. 

 



 

Figure 1. Possession of requisite training for teaching online  

RESEARCH QUESTION 2. To what extent did male and female lecturers use the internet for 
instructional delivery before the Covid-19 era?  

The analysis of the data using simple percentages showed that generally 50.6 per cent of the lecturers 
never conducted online teaching. (See Fig. 2).  

 

Figure 2 Frequency of using online teaching before Covid-19 era. 

A further analysis by gender shows that only 40 per cent of female lecturers participated in online 
teaching before the Covid-19 era, whereas 57 per cent of male lecturers participated in online teaching. 
The details are in Fig. 3: 
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Figure 3. Gender differences in frequency of teaching online before Covid-19 lockdown 

RESEARCH QUESTION 3. To what extent is the university ready for online instructional delivery? 

To answer Research question 3, the responses were converted to simple percentages. Google Forms 
does this automatically. From the responses, 48 per cent reported that the institution was not ready at 
all for online instructional delivery, while 36 per cent reported minimal readiness. However, only about 
8 per cent reported optimal readiness. This is visualised in Fig. 4.  

 

Figure 4. Pie-chart of institutional readiness for online teaching. 

The analysis, using simple percentages show that only 7.9 per cent of the participants reported that 
their institution was optimally ready. Those who said the institution was not ready at all constituted 48.1 
per cent. 

RESEARCH QUESTIONS 4. To what extent did female and male lecturers teach online during the 
lockdown? 

The result shows that 82 per cent of female lecturers and 81 per cent of male lecturers did not teach 
online during the lockdown. So, male and female lecturers did not seem to differ much in their 
participation in online teaching. Less than 10 per cent of the lecturers participated in online instructional 
delivery. This is visualized in Fig. 5. 
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Figure 5. Female and male lecturers’ online teaching status during the lockdown 

Research question 5. What are the major hindrances to the use of online platforms for instructional 
delivery in the University? 
 
This question was open-ended and respondents were encouraged to comment freely. The Google form 
generated csv file was downloaded and saved as an Excel file. The textual responses were copied into 
Word and each line was numbered using the Microsoft Word menu for line numbering. The researcher 
read the transcripts carefully line by line, and used colors to highlight similar meaningful phrases. 
Afterwards, similar expressions were grouped into themes. Then the Text Analyzer online software was 
used to check the frequency of keywords and phrases. This information was used in visualizing the data 
and creating a bar chart of the frequency of the occurrence of themes. This is presented in Fig. 6.  
 
 
 

 

Figure 6.  Bar chart of hindrances to online teaching 

From the thematic analysis, the most prominent hindrance to lecturers’ engagement in online course 
facilitation was inadequate or lack of electric power supply. The second most mentioned hindrance was 
inadequate access to or lack of internet connectivity and online infrastructure. Respondents also 
frequently mentioned lecturers’ lack of skills in the use of digital devices and learning management 
systems.  Another factor that hindered lecturers’ use of online platforms for teaching was cost of internet 
bundles. This is understandable because many lecturers are owed several months salaries in Nigeria. 

HYPOTHESIS 1 

Ho:  There is no significant relationship between lecturers’ years of experience and frequency 
of using online platforms for instructional delivery. 
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Hi: There is a significant relationship between lecturers’ years of experience and frequency of 
using online platforms for instructional delivery. 

The Pearson Product Moment Correlational analysis was used to test the hypothesis at an alpha level of 
.05. The data analysis showed that there is a strong relationship (r = .79) between lecturers’ years of 
university teaching experience and frequency of using online platforms for teaching. The relationship is 
significant since the P-value (.00001) is less than the alpha. (.05). The detail is presented in Table 1. 

TABLE 1. Pearson Product-Moment Correlation Analysis of the relationship between lecturers’ years of 
university teaching experience and frequency of using online platforms for teaching. 

 

Correlates N=77 ∑ Mean  
 

X Y  ∑(X – Mx)2 
∑(Y – My)2 

r  P 

X Values 
 

 264 3.429  
204.857 

 
145.857 

 
0.7977* 

 
.00001 

Y Values  194 2.519  163.221   

    *Significant @ 0.05 

 

DISCUSSION OF FINDINGS  

Since the Covid-19 pandemic had very high level of contagion through physical and social contacts, the 
globally adopted protocol as recommended by the WHO was social distancing. As the number of cases 
began to increase, the Nigerian government announced a lockdown on 30th March in major cities. This 
led to the closure of schools in some cities. However, the federal government did announce the closure 
of all public universities (University World News, 20th March, 2020). Consequently, academic institutions, 
in order to keep having learning contacts with their students, migrated to the online platforms for 
instructional delivery.  

This study used an online survey to examine the extent to which lecturers in the Faculty of Education 
in a public university in Southern Nigeria engaged in distance education using the internet before and 
during the pandemic. Seventy-seven participants responded to the survey. From the responses, simple 
percentages were used to answer four research questions, while the Pearson Correlation Coefficient 
was used in testing one hypothesis.  

One of the findings of the study is that the majority of lecturers (nearly equal percentage of female and 
male) had the requisite training to conduct online teaching. The findings tend to contradict Bassi and 
Camble (2011), Ojeniyi & Adetimirin (2013) and Obasuyi (2015) who had observed gender disparity in 
digital literacy in favour of males. However, the finding could be a result of the level of education of the 
lecturers that provides them with economic leverage to own digital devices and fund internet-based 
operations. Also, work and research requirements may force women lecturers to upgrade their skills in 
order to compete well at their workplace.  

The study further found that while about 50 per cent of the lecturers never taught online before the 
pandemic, and about 30 per cent taught only occasionally, extremely few lecturers (10%) did any online 
teaching during the lockdown. These findings align with Gratz and Looney (2020) who observed a 
reluctance by faculty to use e-learning. In the Nigerian context, this may have been the consequence 
of number of factors. First, lack of infrastructure could hinder and discourage the use of e-learning 
(Adegore & Adegbore, 2021; Nwagwu, 2020). Secondly, some students might not have had digital 
devices to make distance learning possible. Thirdly, there may not have been a need for teaching online 
since the university did incorporate it in her academic system. Therefore, the few who did so only did it 
out of personal initiative. 

With reference to the small percentage of lecturers who did online teaching, a possible explanation 
could be the strike by the Academic Staff Union of Universities, a trade union before the lockdown. 



Although some lecturers refused to comply with the strike, the national chairman of the Union also had 
released a memo calling on her members not to teach online as that was unconstitutional (Ogunfowoke, 
2020). Therefore, the few lecturers who reported teaching online may very well have been non-
members of the union or those who also taught part-time in private universities. Another reason may 
have been the absence of requisite skills. It could also be the lack of online instruction infrastructure, 
as commented about by the ASUU chairman in his memo (Ogunfowoke, 2020). The ASUU chairman 
had given as one of the reasons why lecturers should not participate in online teaching the absence of 
e-learning infrastructure in most public universities.  

The study also found that about half the participants believed that the university was not ready at all 
for online teaching, while about 40 per cent believed that the university was only “minimally” ready for 
online teaching. This finding agrees with Adegore and Adegbore (2021) and Nwagwu (2020) who 
observed inadequate e-learning infrastructure as a barrier to the application of e-learning in universities. 
Infrastructure inadequacy in Nigerian universities generally has been one of the major reasons for the 
industrial disharmony between lecturers and the Federal Government of Nigeria. Therefore, even when 
lecturers are willing to teach online, there may be no ICT infrastructure to realize such willingness. 

From the only hypothesis that was tested, using the Pearson correlational analysis, a high positive 
relationship was found between years of university teaching experience and frequency of undertaking 
online teaching before the pandemic. The positive relationship implied that the more the number of 
university teaching experience, the more frequently the lecturers used online instructional delivery. The 
finding agrees with Zalat, et al (2021) and Veletsianos. (2021) who found that teachers experience was 
one of the most important determinants of teachers teaching online. In their case, however, it seemed 
that the younger academics were more likely than the older ones to utilise online instruction because 
of the tendency for younger people to be more adept at the use of digital technologies (Zalat et al, 
2021). A possible explanation could be that more senior academics may have more opportunities to be 
engaged as visiting lecturers with foreign universities or indigenous private universities where learning 
management systems would be available financial. Perhaps, the more senior academics, by virtue of 
their bigger salaries may be able to own digital devices like laptops, modem, routers and sustain 
internet-dependent teaching, consequently.  

From the qualitative data analysis, the following were the key hindrances to e-learning in the university: 
electricity power supply, inadequate or lack of internet connectivity and infrastructure, level of 
knowledge by lecturers, cost of ICT devices and digital technologies, and lecturers’ attitude/ resistance 
to change. The findings synces with the findings of Zalat et al (2021). The authors found that the 
greatest barriers to e-learning were  poor internet connectivity inadequate computers,  and 
lecturers inexperience, among others.  

LIMITATION OF THE STUDY 

Since the study was conducted in one Faculty in one university, it might be difficult to generalize the 
findings to other universities. Moreover, the sample was rather small. Perhaps a larger and more diverse 
sample would have made generalization more feasible.  
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CONCLUSION  

The study investigated university lecturers’ deployment of e-learning during the Covid-19 pandemic. 
The study found that although the majority of the lecturers had requisite training to conduct online 
teaching, very few actually did so before and during the Covid-19 lockdown. Gender difference in the 
possession of requisite training was not significant, but a slightly more disparity in favor of male lecturers 
was found in the use of online platforms for teaching before Covid-19 lockdown. However, a strong 
positive relationship was found between lecturers’ years of university teaching experience and 
engagement in online teaching before the Covid-19 lockdown. In addition, participants believed that 
their institution is not sufficiently ready for online teaching.  



It is, therefore, recommended that university lecturers explore available opportunities to acquire and 
update their online facilitation skills. e-Merge Africa in collaboration with the University of Cape Coast, 
South Africa provides free training on online course facilitation. Also, universities as well as government 
should explore alternative and sustainable sources of power supply. In addition, the Nigerian 
government should subsidize the cost of digital devices and internet bundles so that Nigerian students 
and lecturers could have easier and less expensive access to the internet and related technologies for 
online learning. 
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ABSTRACT 
 
The online mode as a tool for educational program has gained momentum during the current Covid-
19 Pandemic. Many researchers have shown that online mode, if properly planned can be as effective 
and, in some aspects, better than the face-to-face mode for teaching. A six months Certificate 
program on Medical Management of CBRNE (Chemical, Biological, Radiological, Nuclear and Explosive) 
Disasters for Medical Graduates was developed by Indira Gandhi National Open University (IGNOU) in 
collaboration with Institute of Nuclear Medicine and Allied Sciences (INMAS), DRDO. This program was 
launched in July 2020 and 54 Indian doctors enrolled for this program. Although the program was to 
be delivered through the ODL mode, due to the COVID pandemic, the theory counselling component 
was taken up using web conferencing platform. A possibility of the alternative mode was studied 
before implementing the same. This paper aims to study the feasibility and acceptability of online 
theory counselling based on learners’ and counsellors’ feedback. Different questionnaires were 
developed for learners and counsellors and administered online using google form.  All students who 
registered for the program and six counsellors who took online counselling sessions were included in 
the study. The majority of students felt that online theory counselling was useful. The median score 
achieved by the students was 88.19%. The counsellors successfully undertook virtual teaching and 
effectively achieved the learning outcomes as intended in the curriculum. Few modifications were 
suggested which could improve the virtual learning and increase the retention of newly learned 
knowledge and competencies. 
 
Keywords: Chemical, Biological, Radiological, Nuclear and Explosive Disasters, Theory Counselling, 
Flipped Class, Virtual Class, Academic Counsellors 
 

INTRODUCTION 

Chemical, biological, radiological and nuclear (CBRN) disasters are a result of intentional or 
accidental dissemination of the CBRN agents. Causalities during such disasters can be huge and 
preparedness to deal with these causalities are becoming an important issue. However current 
data suggests that health professionals have access neither to knowledge and awareness of 
CBRN agents (Mitchell et al., 2012; O’Sullivan et al., 2008) nor appropriate education or training 
(Arbon et al., 2012; Corrigan & Samrasinghe, 2012). In India structured training programs in CBRN 
are conducted mainly by defence organisations. The preparedness through trainings in civil 



 
 

domains is rare, barring the short trainings conducted by National Disaster Management 
Academy (NDMA) and Baba Atomic research Organisation (BARC). 
 
A review done by Mayumi Kako, and team explored the literature to determine the availability, 
content, and evaluation of existing CBRN education programs for health professionals and the 
findings are published in the paper “Existing Approaches to Chemical, Biological, Radiological, 
and Nuclear (CBRN) Education and Training for Health Professionals: Findings from an 
Integrative Literature Review”. Key finding of this review was that out of the eleven CBRN 
courses that emerged from the review only three countries were represented as having CBRN 
programs for health professionals, which suggests a limited availability of such courses 
worldwide. The review further revealed that none of the courses seem to have been evaluated 
for effectiveness in the context of actual response to CBRN. 
 
Indira Gandhi National Open University (IGNOU) in collaboration with Institute of Nuclear Medicine 
and Allied Sciences (INMAS), Defence Research and Development Organization (DRDO),and active 
support of the medical branch of Integrated Defence Services (IDS),  Defence Research and 
Development Establishment (DRDE) Central Armed Police Forces (CAPF) developed a six-month 
program of Certificate in Medical Management of Chemical biological, radiological nuclear and 
explosive (CBRNE) Disasters (PGCMDM) for Indian Medical Graduates through Open and Distance 
mode. It is the first university certified CBRNE training program package that had been developed in 
India. The program was launched in July 2020 on pilot basis, and 54 Indian doctors were enrolled. 
Most of the enrolled doctors were practicing physicians and some were fresh medical graduates. 
 
The program is delivered through the blended mode wherein the course material is shared with the 
students and academic counselling sessions are held for both theory and practical components of the 
program. Counselling sessions were originally planned to be held through the face-to-face mode. 
However due to the onset of COVID 19, coinciding with the launch of the program, the sessions had 
to be rescheduled using online platform. Online education is riddled with many challenges like in-
person communication, student assessment, use of technology tools, pandemic-related anxiety and 
stress and technophobia (Rajab et al., 2020). On the other hand, online education had its advantages 
and in fact many educationists think that online education is as effective as classroom teaching (Read, 
2020).  Online education teaches students time management skills and the barriers of time and place 
can be tackled with recorded lectures allowing accessibility anywhere at any time.  
 
Since CBRN is an area where students have relatively less prior knowledge, the need for assessing the 
learner capabilities in an online mode was acknowledged. Non graded or formative assessments can 
help increase motivation and bring about more effective learning. Studies on feasibility, acceptance 
and efficiency of virtual theory counselling methods for CBRN curriculum were not available for the 
Indian learner and hence this study was envisaged to explore and understand the Indian learners’ 
views, apprehensions and acceptance of the online mode and the deficiencies perceived by the online 
learner.  
 
Keeping the above views in mind, the research questions for this study were framed as follows: 

1. What is the feasibility of the online mode for theory counselling among in-service medical 
doctors for an ODL program? 

2. What is the acceptability of online mode for theory counselling sessions? 
3. How does the theory counselling help to improve knowledge of the learners? 
4. What are the difficulties faced by the learners with respect to online theory counselling? 
5. What are suggestions provided by the learners to improve the quality of the theory sessions? 

 
METHODOLOGY 
 
The objectives of this study are to: 

• assess the feasibility of online conduction of theory counselling and the readiness of the 
learners for blended learning; 

• study student acceptance of online mode of theory counselling; 
• identify the problems encountered by the learners in the online mode; 



 
 

• assess the usefulness of theory counselling sessions through online mode 
• evaluate the learner’s feedback on concurrent formative assessment during theory 

counselling; 
• formulate a revised strategy for theory counselling regarding content, presentation, 

formative assessment and mode based on the analysis;   
 
Research Design 
 
This descriptive study in which a cross sectional survey was conducted to assess the feasibility and 
difficulties faced by the learners in reference to online theory counselling for the PGCMDM program 
brought forth the usefulness of the online mode for counselling coupled with concurrent formative 
assessment to improve learning in the cognitive domain. 
 
Participants and Settings 
 
A convenience sampling technique was used and  all the fifty four students enrolled in the July 2020 
session of PGCMDM program were considered as the sample for this study These students are medical 
graduates of twenty seve to sixty five years age, employed in different governmental and 
nongovernmental organizations. They have varied working experiences ranging from six months to 
twenty-five years and are from both the armed forces as well as the civilian sector. All six Academic 
Counselors who took the counselling sessions of the program were also contacted to collect 
information on theory counselling. The counsellors were experts from INMAS DRDO, DRDE DRDO, 
ICAR NEBADI and AIIMS Jodhpur. 
 
Procedure 
 
Structured questionnaires were developed and administered to fifty-four students and six counsellors 
through online Google forms. The content validation was done by distance educators and subject 
experts. Reliability was tested by administrating the questionnaire to a sample number of students. 
The questionnaires were modified based on the pilot sample responses. Components such as 
feasibility of online theory counselling sessions, usefulness of the theory counselling session, 
difficulties faced by the students and shortcomings of the classes, formative assessments and flipped 
classroom concept were covered in the questionnaires. The same approach was followed for the 
developing the structured questionnaire for the counselors and it was administered online through 
Google Forms.   
 
Data Collection Process 
 
The relevant data was collected in two phases. One set was collected before the scheduling of theory 
counselling and the second set of data was collected after conducting the theory counselling sessions. 
Socio-Demographic data of the PGCMDM students admitted for the July 2020 session was obtained 
from the Students Registration and Evaluation Division of IGNOU. The primary data for assessing the 
feasibility of online theory counselling was collected using Google online form and fifty four  valid 
responses from students were accepted for the analysis. The data has been analysed by using 
quantitatively statistical measures. Similarly, questionnaire was administered to the selected 
counsellors to evaluate their level of preparedness, acceptability and ease in conducting online theory 
counselling sessions. A feedback survey was conducted after the conduction of theory counselling 
from the students for real time assessment of the issues and impediments related to online 
counselling and formative assessments. 
 
Data Analysis  
 
Data was collected through Google forms in electronic format, collated and entered in Microsoft Excel 
sheets and was used for analysis. Frequency distributions were calculated as mean, mode and 
percentage. 
 
 



 
 

Ethical Considerations  
 
Prior consent was taken from all participants and the forms were circulated after obtaining verbal 
consent. Data confidentiality was ensured and no identifying information of the enrolled participants 
was shared. 
 
RESULTS 
 
A total of fifty-four doctors enrolled for the July 2020 session of the PGCMDM Program. The 
demographic characteristics of the learners was obtained from the Student Registration Division of 
IGNOU and is presented in the table 1 below. 
 

Table 1. Demographic Characteristics of the students enrolled for July 2020  
Pilot batch (N=54) of PGCMDM Program 

 
Characteristics of the Enrolled Candidates  Number Percentage (%) 
Age <=30 14 25.93 
 >30 and <=40 25 46.30 
 >40 and ,=50 5 9.26 
 >51 10 18.52 
Gender  Male 41 75.90 

Female  13 24.10 
Employment status  Employed  51 94.44 

Un employed 3 5.56 
Qualification MBBS Graduate  36 66.67 

Post Graduate  18 33.33 
Speciality  Clinical speciality  10 22.22 

Non clinical 8 14.81 
 
The age distribution of the learners ranged from  27 years to 63 Years. Almost 50% of students were 
in the 30-40 age group with a male predominance (76%).  Two third of the students were graduates 
and the post graduate students with clinical specialization were slightly higher in number.  
 
A feedback questionnaire was sent to the six counsellors who took theory counselling sessions of 
whom 5 responded.  The characteristics and qualification of the counselors is listed in Table 2.  
 

Table 2. Characteristics and Qualifications of Theory Counsellors 
 

 Characteristics of counsellors No. of Experts 
Subject Expertise    

Chemistry (Chemical disaster) 2 
Community medicine  1 
Vet nary microbiology 1 
Radiation physics 1 
Scientist 5 
Addl. Professor 1 

Institution INMAS DRDO 2 
DRDE, DRDO 2 
ICAR-NIBEDI 1 
AIIMS, Jodhpur 1 

Number of years of 
teaching 

1-4 years 0 
5-9 years 1 
10-14 years 2 
> 15 years 3 

Undertaken CBRNE training Yes 4 
No 2 

Number of trainings > 3 3 



 
 

undertaken <3  1 
Conducted CBRNE training 
courses 

yes 4 
no 2 

Number  of trainings 
conducted 

10 1 
15 2 
25 1 

 
Feasibility of online theory counselling sessions 
 
The preferences of the students with respect to various channels for communication, education and 
entertainment were assessed. The purpose for which internet was used and surfing sites are depicted 
as Table 3. 
 

Table 3. Internet site usage and purposes for surfing as expressed  
by the enrolled participants (N=54) 

 

 
Preferred method of interacting with peers and teachers as expressed by the responders are 
represented in the Table 4. 
 

Table 4. Preferred method of interaction with teachers and peers. 
 
 
Method   Highly Preferred Moderately 

Preferred 
Minimally Preferred Not Preferred 

Numbe
r 

% Numbe
r 

% Number % Number % 

WhatsApp Chat 31 63.2 7 14.3 9 18.4 2 4.1 
Email 23 46.9 9 18.4 17 34.7 0 0.0 
Facebook 3 6.1 14 28.6 5 10.2 27 55.1 
Discussion Forum 22 44.9 6 12.2 18 36.7 3 6.1 
Blog 6 12.2 17 34.7 13 26.5 13 26.5 
Web conferencing 25 51.0 3 6.1 20 40.8 1 2.0 
Face to Face 30 61.2 8 16.3 9 18.4 2 4.1

% 
 
Before undertaking the theory counselling, the feasibility of conducting online sessions was explored. 
The questionnaire administered to both the students as well as counsellors were analysed. 
 
Analysis of the questionnaire administered to the students 
 
Only 14.81 % of the students had previously attended online classes. Questions related to the net 
connectivity, internet access and device used for the online classes were enquired. Of the 54 students, 
42.6% planned to take classes on mobile, 32.65 % on laptop 12.24 % on tablet and only 6.12% 
planned to use a desktop.   44.44 % students mentioned that they did not foresee any issues related 

On line Sites 
Visited  

Purpose of Visit 
Educational 
purposes 

Entertainment Communication Never visit 

Number % Number % Number % Numb
er 

% 

WhatsApp 30 60% 16 32. % 39 78. % 0 0% 
Net Surfing 43 86. % 24 48. % 18 36. % 2 4.0% 
Email 34 68. % 4 8. % 39 78. % 1 2.0% 
Facebook 6 12. % 26 52. % 16 32. % 14 28.0% 
Viber 5 10. % 4 8. % 2 4.0% 39 78.0% 
Make 
Video Calls 

23 46. % 9 18. % 32 64.0% 4 8.0% 



 
 

to internet connectivity and 60 % felt that an issue with the speed may affect the quality of video or 
continuity. Only 3.7 % persons stated that they may not be able to have internet access if they were 
travelling. 
 
Questions were asked about ability of the students to use technology. 74% students were confident in 
using technology for online classes, 24.1% said that they could manage and only one was not 
confident.   
 
The suitability of time for scheduling the classes was also asked. The responses are placed in Fig. 1, 
and depict that majority (40.74%) preferred 6 pm to 7 pm as their first choice and 5pm to 6pm slot 
(44.44%) as second choice. 

 

Figure1. Time Slot for Online Classes Preferred by the Enrolled Student 
 
Most of the students (92.59%) wanted few classes per week while 3.70 % were fine with continuous 
classes at a stretch. 1.85% students wanted the classes to be scheduled only on weekends. 
  
Analysis of the questionnaire administered to the counsellors 
 
A total of six counsellors were scheduled to take theory counselling classes as per topics and timelines 
described in Table 5. Five of the six counsellors provided their feedback. Only 2 of the counsellors had 
previous experience of conducting online training classes. Both had used google meet platform. One 
of the counsellors did not face any internet issues and the other had problems with connectivity 
during travelling. In spite of not having taken online training sessions, all counsellors except one were 
confident in taking online classes. They expected no problems in uploading the PPT slides or playing a 
video during the online class. Four of them knew how to prepare the google forms. Four had attended 
the orientation training programs well as the induction meeting conducted for the program. All had 
read the trainer’s manual for the program. 
 
Feedback was taken from the counsellors regarding the challenges encountered during the online 
classes. The challenges experienced were internet connectivity issues, and difficulty in assessing the 
understanding level of the students, keeping the students alert and building in interactivity in the 
class. 
 
Acceptability of theory counselling by students and problems encountered in during 
counselling sessions 
 
Based on the feedback received, the theory counselling classes were scheduled after matching the 
preference of time slots of the students with the availability of the counsellors. Topics covered in the 
theory counselling sessions along with the date of counselling are represented in Table  5. 
 

 



 
 

Table 5. Topics of the theory counselling sessions along with the scheduled dates 
 

S.no Topic Date 
1.  CW agents - General Characteristics  24th Oct., 2020 
2.  Biological agents and epidemiological considerations 21 Nov 2020 
3.  Characteristics of radiation and diagnostic tools 28th Nov, 2020 
4.   Detection & Identification of CW Agents  30th Nov 2020 
5.  Preparedness for Radiological/Nuclear disasters 12 Dec 2020 
6.  Contamination, decontamination and decorporation 

(Radiological/Nuclear) 
19th Dec 2020 

7.  Management of Chemical causalities, evacuation and 
decontamination 

5th Feb 2021 

8.  Agroterrorism 5th Feb 2021 
 

Of the theory counselling session scheduled between October to December 2020, 88% of the students 
attended all the theory counselling sessions while 10 % could attend only a few of them. Since most 
of the students were preparing for their term end examination, the class scheduled on 5th February 
was attended by only 51% students,. The prior intimation and  scheduling of the lectures as per 
convenient timings of the students was probably an important factor in the high attendance for the 
classes. Majority of the students attended the classes and of the few who missed some of the classes, 
gave different reasons for not being able to attend which have been listed in Table  6. 

 
Table 6. Reasons Reported for Non Attendance of Theory Counselling Sessions 

 
Reason/s for not attending the theory counselling 
classes 

No of 
Participants Percentage (%) 

 Covid Emergency duties & PPE constrains  3 6.0 
Been busy with emergencies  2 4.0 
Time not suitable  4 8.0 
Other work Commitments  3 6.0 
Clash with other class timings  1 2.0 
Attended all classes  37 74.0 
Grand Total 50 100.00% 
 

Majority of the students (46.94%) accessed the classes through the mobile phone while 32.65 % used 
a laptop, 12.24 % used a  tablet and 6.12 % a desktop computer. 
Equal number of students assessed the classes from their homes (44.9%) as well as in the place of 
their duty  (50 %).   
60 % of the difficulties faced by the students were related to internet connectivity and audio problems 
during the presentation. Other problems in order of frequency included frequently being exited from 
class, difficulty in joining for the class, accessing or submitting the google forms for formative 
assessments during the class, viewing the power point slides and unmuting the mike to talk. 
 
Usefulness of the theory counselling session 
 
More than 90% of the students felt that the faculty explained the topics clearly and an equal 
percentage found  Power point presentation useful.  85 to 90% felt that the discussions during the 
class helped clarify the doubts and all the doubts raised during the class had been addressed.   
The students were provided the course material as well as the schedule of the online classes, well in 
advance. They were requested to go through the course material and come prepared for the classes.  
32.65 % of the students were able to read the related course material before all the classes, while 
another 59.18 % mentioned that they were able to go through the course material sometimes before 
the classes and only 8.16% were not able to read any of it due to official work or non-availability of 
the hard copy of course material. 85.71 % students felt that their study before the theory counselling 



 
 

proved to be useful in understanding the concepts covered in class and for the formative 
assessments. 
 
Feedback on concurrent formative assessments 
 
A feedback was collected regarding the usefulness of the formative assessment for reinforcement of 
the course material, to which more than 80 % agreed/strongly agreed. 
Suggestions on improving the formative assessments included the following: 

• 10.00 % wanted the number of questions in the assessment to be increased. 
• 8.00% wanted more time to complete the assessment. 
 

An analysis was done for the formative assessments submitted by the students on various topics.  The 
results are depicted in Table 7.  
 

Table 7. Average scores receıved by students in theory counselling sessions 
 

Topic of counselling  Questions 
on 
 recall 

Questions on 
Comprehensio
n 

No of 
students 
who 
attended 
the 
session 

No of 
students 
with 100% 
score  

No of 
students 
with 50% 
score 

Total 
Marks  

Average 
Score  

Median 
Score 

CW agents - General 
Characteristics  

5 0 38 29 nil 5 4.71 5 

Biological agents 
&epidemiological 
considerations 

5 5 37 14  10 8.59 9 

Basics of radiation 
physics and 
Characteristics of 
radiation and 
diagnostic tools 

5 5 44 6 6 10 7.11 7 

 Detection & 
Identification of CW 
Agents  

6 2 42 12 4 8 6.1 7 

Preparedness for 
Radiological/Nuclear 
disasters 

2 3 30 4 3 5 3.5 4 

Contamination, 
decontamination and 
decorporation 
(Radiological/Nuclear) 

2 8 36 8 2 9 7.36 8 

Management of 
Chemical causalities, 
evacuation and 
decontamination 

3 3 16 1 3 18 12.5 12 

Agroterrorism 0 5 16 8 0 12 11.38 11.4 
 

 
Suggestions for future theory counselling for the program 

 
Almost all the students were happy with the present format of the classes. 83.67 % students wanted 
to have more theory classes scheduled in December and 67.9% in February even through exams were 
scheduled in March.   
 
The following suggestions were given by the students for future theory counselling classes: 

• Video recordings should be provided so that the students can access the lectures at their 
own convenience for better understanding and retention of the subject. Students who had 
missed the online classes due to clash of timing with their duty hours or other commitments 
can also benefit from these recorded resources.  

• Many students felt that the Power Points Presentations given during online classes should be 
made available after the lectures to supplement the course material. 



 
 

• Some students wanted the list of topics to be taken during the web conferencing classes to 
be shared in the beginning of the session and requested to combine similar topics for better 
comprehension. 

• Few students wanted experts from different organisations to be invited for the lectures. 
• It was desired that lectures should be supplemented by visits to various organisations like 

INMAS, DRDE, analytical labs. 
• 4.28% students wanted the duration of   lectures to be of one and half hour duration while 

others (2.08%) suggested  duration of less than an hour. 
• 6.12% suggested that the theory sessions should be taken as face to face. 
• 8.16% requested for alternate timings, preferably after 6 pm. 
• Few students wanted the model answers for the questions in the formative assessment to 

be discussed in class after the assessment. 
• Some of the students felt that a gap should  be given between class.   

 
While   46.96% students were satisfied with the lectures, 53.06% suggested more topics to be 
included. These included Bio hazards, Biological and Chemical warfare, Bioterrorism, Chemical 
Weapons, case studies with application to Indian scenario, detection and preparedness, Emphasis on 
medical management, Instruments to identify chemical warfare agents, Inter department co-
ordination in disaster cases, Inter department co-ordination in disaster cases, What to do and what 
not to do in a CBRNE event, self-protection measure in CW/BW/radio event, decontamination, 
radiation physics, radiology disaster management warfare agents and lessons learnt after disasters 
already happened in world. 
 
DISCUSSION 
 
IGNOU launched the Post Graduate Certificate in Medical Management of CBRNE disasters (PGCMDM) 
program through open and distance learning mode for medical doctors. COVID Pandemic forced 
almost all education institutions across the globe to look for online possibilities for delivering 
education(Dedeillia et al., 2020; Rose, 2020). Learning from the experience of others, it was decided 
to incorporate online components in the delivery of the CBRNE PGCMDM program so that the 
academic calendar would not be affected. 
 
PGCMDM program is targeted at medical in-service doctors. It was decided to begin the shift to online 
education with the cognitive component of the program first. Cognitive domain facilitates to acquire 
knowledge, understanding and develop higher order thinking skills. However, the process is neither 
uniform nor constant as every individual learns differently. According to the bloom’s taxonomy, 
cognitive domain comprises knowledge; comprehension; application; analysis; synthesis; and 
evaluation in the increasing order of complexity.  Irrespective of any mode of teaching like face to 
face, distance and online, cognitive domain plays an important role in teaching learning irrespective of 
the mode of delivery. While exploring the online options for delivering the program, it was found that 
multiple media could be used even in online education to build up the cognitive domain. It was 
proposed to include synchronous web conferencing classes where peer to peer interactions was 
possible, shared recordings of the classes which could be viewed at one’s own convenience, soft 
copies of the course material and other reference material and interactive sessions. These would care 
of different learning styles like visual, aural, print and interactive. Similar efforts have been made by 
other researchers (Muir, 2001; Zapalska & Brozik, 2006). 
 
The use of internet and the surfing preferences of the students revealed that two important 
communication channels /platforms preferred were WhatsApp and Web Conferencing. Hence a 
WhatsApp group was created for easy and effective communication. The students were able to get 
quick updates and immediate redressal of their problems. They were also able to interact with their 
peers and monitor their progress with respect to their peers. WhatsApp has been extensively used to 
support students by another educationists also (Sayan, 2016; Simuiet al., 2018). It was planned to 
hold the classes using google meet as the web conferencing platform. This platform had been used 
for other training programs in IGNOU and was found to be effective in delivering training with 
reasonably good audio and video components. Google meet allowed the classes to be recorded, 
monitor the attendance of the students and allow only the invited individuals to gain entry in the 



 
 

class. The platform proved useful for sharing PPTs, Videos, live demonstrations, interactions and 
synchronous feedback through the chat box and using microphone. 
 
It is important for the students and counsellors (teachers) to have the know-how of the technology 
used for teaching learning interface. In our study 74% of the students communicated their confidence 
in using the technology and 44.4% did not foresee any issues related to internet connectivity. The 
counsellors were also confident in using technology like uploading PPTs in the web conferencing 
platforms and playing videos during the online class  
 
Convenient time of the learners was another factor for the success of a synchronous interaction. 
About 40 to 45 % of the students were confident that they would attend  the classes if they were 
scheduled between 6pm to 7pm or 5pm to 6pm and about 37 % would attend even from 4 pm to 5 
pm. Majority of them (42.6%) planned to take the classes from their mobile phones as compared to 
others who would be using laptop, desktop or a tablet. 
 
Based on the feedback, the theory counselling classes were scheduled and conducted using google 
meet platform.  88% students attended all the classes and 10% attended few classes. The main 
issues faced by the students during the classes were net connectivity, audio problems during the 
presentation, being exited from class, difficulty in joining for the class, accessing or submitting the 
google forms for formative assessments during the class, viewing the power point slides and unmuting 
the mike to talk. 
 
Research studies done to evaluate the important factors while selecting the web conferencing 
platforms used for teaching learning revealed that about 97% felt  audio and video quality to be the 
most important factor on an average, whilst 57% felt remote device control was the least important 
factor in determining the videoconferencing platform to be used.  Sidpra et al. (2020) revealed other 
relevant factors to be considered are screen sharing, speaker and organizer controls, background 
image quality, and the possibility of having multiple hosts. Another important factor was the ability to 
share notes and documents via the same platform. Net connectivity was considered as one of the 
most important factor in the use of videoconferencing platforms for educational purposes. 
 
88 % students attended the classes 22% of those who could not attend some classes cited the main 
reasons as the time not being suitable, and other work commitments clashing with the classes. 
Challenges to online education have been explored by many researchers and the issues brought about 
are time management, use of technology tools, students’ assessment, communication, and the lack of 
in-person interaction(Esani, 2010; Rajabet et al., 2020).  Researchers from  College of Medicine (COM) 
of Alfaisal University in Riyadh, Saudi Arabia between March and April 2020, studied the challenges to 
online education during the COVID-19 pandemic. They found that the main challenges were in-person 
communication, student assessment, use of technology tools and  experience in online education by 
almost 50 % of the respondents. Other issues were time management (35.0%), students' evaluations 
of faculty (24.0%), and technophobia (17.0%) (Sidpra et al., 2020). 
 
Majority of the students (46.94%) accessed the classes through the mobile phone while 32.65 % used 
a laptop. Studies have documented that the majority of students use smartphones for education 
(62.7%), communication (81.7%) and recreation (82.5%) (Vafa & Chico 2010). Other studies have 
found that 70 % of medical students use the mobile application for online textbooks 50% for  online 
lectures (Wallace et al., 2012). Studies have reported that the  main advantage of using a phone 
especially a smart phone is its access (Boruff & Storie 2014). Mobile devices can enable students to 
learn anywhere and anytime which is convenient to them. (Ellaway et al., 2014). There is a however 
the disadvantage of risk of distraction from learning (Crescente & Lee 2011). 
 
Counsellors also experienced internet connectivity issues. The other challenges experienced were 
difficulty in assessing the understanding level of the students, keeping the students alert and building 
in interactivity in the class. Online teaching and counselling sessions have their own challenges even 
for teachers. Various barriers have been identified by different researchers like, lack of information on 
how tools and programs can be implemented (Bury et al., 2006), lack of time or adequate incentives 
for online sessions, a negative attitude for engaging with new tools and having little patience for 
navigating minor technical issues (Skye et al., 2011). Thus, it is recommended to provide educators 



 
 

adequate time to learn about new technologies and how to use them (Dyrbye et al., 2009). Since 
almost all medical institutions in India had begun online teaching and training by the time the theory 
counselling session were scheduled for the PGCMDM Program, most of the counsellors were well 
versant and confident in using the technology for online counselling sessions.  
 
The flipped classroom strategy was adopted for delivery of the program. The students were provided 
the course material and relevant resources for the program before the scheduling classes. The 
counselling schedule was provided a week in advance and all students were  requested to go through 
the course material and come prepared for the classes. Since the target group was medical doctors, 
they had basic knowledge regarding medical management of causalities. What was required for them 
to learn was how to manage mass causalities in the event of an intentional or accidental disaster. To 
achieve this target, it was felt that the flipped classroom approach would work better since the 
students would get an opportunity to go through the concepts at their own convenience before they 
were provided a platform on web conferencing to build on their higher order cognitive  skills like 
analysing, improvising medical management to specific  situations and learn how to adapt and 
manage as per the demand of the particular disaster.  32.65 % of the students were able to read the 
related course material before all the classes, while another 59.18 % mentioned that they could go 
through the course material sometimes before the classes and only 8.16% were not able to read due 
to official work or non-availability of the hard copy of course material. 85.71 % students felt that their 
study before the theory counselling proved to be useful. An analysis of the scores received by the 
students revealed that median score was  88.19 and the average score ranged from 79.34. 
 
Fig. 2 shows how the various components of the cognitive domain as reflected in Bloom’s taxonomy 
were dealt with for learning in the online mode of the programme. 
 

 

Figure 2. Components of Cognitive Domain in Blooms Taxonomy explained in  
context of CBRNE course material 

 
Many medical educators do apply  elements of the flipped classroom (FC) educational strategy to their 
teaching. In a conventional classroom students take face to face lectures which is followed by 
homework which could be in the form of assignments which they are expected to attempt without any 
peer or teacher interactions. These are then assessed. In a flipped classroom model, the student are 
provided with pre lecture course material in the form of lecture notes videos etc which they are 
expected to go through. This is followed by didactic lectures and interactions. In this model the 
student is able to engage in higher order cognitive skills like application, analysis, evaluation, and 
synthesis of knowledge as compared to a conventional model where the focus is on lower level of 
cognitive skills like gaining knowledge and comprehension(Brame, 2020).Flipped Classroom has been 
used by others for clinical areas like emergency medicine, (Lew, 2016, Patwari & Yiu 2014) and 
disaster medicine (Ingrassia et al., 2014). 
 



 
 

In various studies, medical students have indicated their preference in the flipped classroom 
interactive environments over the conventional lecture-based teaching methods (Belfi et al., 2015; 
Lew, 2016; O’Connor et al., 2016; Robinson, 2016; Sajidet al., 2016).  Reasons cited were an increase 
in their motivation to learn, engagement in activities, and interest in the subject matter(Bosner et 
al.,2015; Grossman et al., 2015; Lew, 2016; Liebert et al., 2016).  
 
The result of the study proved that online theory counselling and flipped classroom helped the 
students (85.71 %) comprehend the subjects. Similarly, 80 % students felt that formative evaluation 
enhanced the knowledge on the subject. 
 
CONCLUSION AND RECOMMENDATIONS 
 
A key priority of any CBRN training program is to ensure that a minimum proficiency is developed in 
understanding the importance and applying the protocols of management. Training was taken up 
through the online mode for building up the cognitive domain in this area and an effort has been 
made to understand the limiting factors through this pilot study. 
 
This study revealed that delivering counselling session through online mode for the in-service medical 
doctors was not only feasible but also acceptable. The counsellors were able to adapt to the 
requirements of the virtual teaching and had effectively been able to achieve the learning outcomes 
as intended in the curriculum A flipped classroom was adopted wherein the students were shared the 
course material before the counselling sessions and classes involved building up on the basic skills 
encouraging active interactions, discussions and problem solving. The concurrent formative 
assessment demonstrated reinforcement and contributions towards effective  learning. Asynchronous 
availability of audio video recording of the online sessions, comprehensive topics for counselling and 
arranging classes to fit in the hectic schedule of doctors, as suggested by the participants would help 
in greater outreach of the program. This study has few limitations. The study group although involved 
all the enrolled students of the program, the number was small. It also involved only the cognitive 
domain. Further studies can be taken up to use the online platforms and flipped classroom approach 
to deliver psychomotor skills and involve a larger target group.The results of this pilot study could be 
helpful in developing more appropriate teaching modalities and for revising strategies in blended 
learning approaches. 
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Abstract 
 
The Open and Distance Learning (ODL)system fulfills diversified academic and training needs and 
ensures the sustainment of livelihood while learning. It is crucial for planners of distance education to 
accurately understand emerging education/training needs of individual prospective learners. 
Understanding of education and training needs of heterogeneous society with diversified socio-economic 
background is a challenging task under the ODL System as academic/training needs are highly dynamic 
and institutions have less direct access to geographically dispersed clientele groups. This paper proposes 
a framework to understand academic and training needs of individual prospective learners of diversified 
nature through the “Persona approach”. The Persona approach is relevant when planners have limited 
access to a small segment of prospective learners whose academic/training needs are very dynamic. 
Needs-assessment study based on the Persona approach is capable of capturing knowledge/training 
needs of diversified clientele groups. The persona approach consistently monitors dynamics of changes in 
academic/training needs which helps in periodic revision /updating of courses. The proposed framework 
based on persona approach would help teachers/administrators of ODL system to design and deliver 
continuing education courses by keeping the curriculum relevant to academic/training requirements of 
prospective learners and customize delivery mechanism which would be convenient to their daily 
schedule and preferences of learners, and will ensure better chances of survival of academic programs 
with high enrolment, and retention rate. The study adopted multi-channel exploratory qualitative 
research approach, which consists of review of literature, descriptive materials, critical analysis of 
relevant documents and field notes documenting framework/procedure for understanding life-long 
education/training needs of adult learners.  
 
 
Keywords: Persona development, Persona Use, Open and Distance Learning, Academic Needs-
Assessment, Training Needs-Assessment 
 
  



 
 

INTRODUCTION  
 
The Open and Distance Learning (ODL) system in Asian nations has witnessed remarkable growth in 
terms of enrollment, nature of academic programs and geographically scattered learner support network. 
It has become a popular economical tool for imparting higher and continuing education at mass scale in 
these nations. The ODL system has enabled deprived and disadvantaged segments of society to acquire 
higher education, update their knowledge/skills to become an integral component of the main stream of 
development. The ODL system in India contributes 11.1% in the Gross Enrolment Ratio (GER) in the 
higher education, and plays a significant role in achieving the government’s mandate of universalization 
of higher education (AISHE, 2019-20). The ODL system becomes a pertinent agenda for the political class 
for bringing desired socio-economic engineering of society. 
 
The fourth industrial revolution is gradually diminishing and globalization, free economy and IT 
revolutions are influencing the job market. The workforce needs to acquire multi skills to sustain in the 
ever-changing world. There is pressure on higher education institutions to design innovative inter-
disciplinary academic programs to meet emerging academic and training needs of society as a 
sustainable measure. Learning objectives of academic programs needs to accommodate dynamic changes 
in demands of job market and delivery of learning needs to be fitted in preferences and conveniences of 
prospective learners. The ODL system can achieve it by adapting innovative approaches for conducting 
needs-assessment study and thereby monitoring changes in needs and preferences of prospective 
learners.  
 
The delivery of learning under the ODL system is primarily mediated through ICT. The extent of 
utilization of ICT blended support services in delivery of learning in the South East Asian nations differ 
with nature of academic programs and profile of learners. For example, most of the learners in 
professional courses are employed and competent in using internet and web in professional and social 
life. While learners enrolled in non-professional generic courses in the disciplines of Arts, Social Science 
and Humanities especially those who reside in remote rural areas still have poor exposure to internet and 
web, and these learners still prefer to get learning through traditional delivery approach based on printed 
instructional materials. The ODL institutions adapt versatile design and delivery approach in different 
academic programs to accommodate such differences, and hence designers of academic programs must 
have a good understanding of background of prospective learners, academic/training needs of society 
and demands in the job market in the initial stage of design and development of courses. 
 
The planning of an academic program under the ODL system is initiated with assessment of academic 
and training needs of prospective learners. The word ‘needs-assessment’ is defined as systematic 
approach for setting priorities for future action (Watkins and West, 2012). Lakshminarayanan et al. 
(2016) define needs-assessment in education environment as a process of accessing gaps in the existing 
knowledge/training, anticipated outcomes of courses, strengths, and weaknesses of education mode, 
which enable effective delivery of learning. Mukhlisin (2018) noted that the purpose of conducting needs-
assessment is to understand the existing need for knowledge/skills, achievements, interests, and 
motivation of the target group. The needs-assessment study in the ODL context aims in identifying gaps 
in the current and required levels of education and training needs of society. Needs-assessment study in 
the education sector also highlights profile of prospective learners, expected enrollment, convenience, 
expectations and preferences of prospective learners. Needs-assessment in the education sector is a 
multidimensional term with vast scope and institutions have frequently used alternative terms for needs-
assessment such as gap analysis, needs analysis and performances analysis (Watkins et al., 2012). 
 
Bansal (2013) endorsed the importance of needs-assessment study in avoiding wastage of resources at 
the later stage, which can be dropped in the early stages of design of academic program. The review of 
relevant literature revealed that despite the importance and relevance of needs-assessment studies in 
education system for its economic survival and reputation; methodologies and procedures for conducting 
needs-assessment studies in the education sector is not given adequate coverage in research 



 
 

publications. Therefore, needs-assessment studies in the education sector remained unstructured and 
individualized. Traditional approaches of needs-assessment studies under the ODL system such as 
survey, brainstorming, experts’ meetings etc. have limited scope in understanding individual and 
diversified education/training needs and there is always a threat for the survival of academic programs in 
the absence of a reliable approach for conducting needs-assessment study. The scope of existing 
practices of needs-assessment studies under the ODL system is confined to understand generic 
academic/training needs in the discipline. Outcomes of such studies fail to address the genuine demand 
of prospective learners and are usually influenced by supply side of institution and mainly driven by mere 
thoughts of teachers and experts involved in designing of the academic programs. Ferreira and Abbad 
(2013) cautioned that existing practices of needs-assessment studies could not accurately assess 
academic requirements of prospective learners. Chaehan and Jaewoo (2017) criticized the traditional 
approach of understanding academic/training needs as they primarily focus on demographic features of 
prospective learners. Traditional approaches of needs-assessment have little scope for adaptation of 
innovations in the curriculum and delivery of course to fit individual’s schedule, preferences and demand 
of knowledge/training. The adaptations of innovation in design and delivery of the curriculum in the 
absence of adequate guidance from literature remain risky and raise doubt, whether innovation 
integrated into design and delivery of courses would be acceptable to a large section of prospective 
learners. This uncertainty can be minimized by applying Persona approach in needs-assessment study in 
the education sector. Personas are archetypical descriptions of prospective users highlighting their 
demand for a specific product (Cooper et al, 2014).Chaehan and Jaewoo (2017) acknowledged the 
importance of persona approach for adding new dimensions and explaining education/training needs in 
better ways. 
 
Whenever a new academic program is under development, the developer team must have in their mind 
the required knowledge/training needs and learning preferences of invisible prospective learners with 
stereotype characters, which influence the curriculum and delivery approach of academic program. These 
invisible stereos typed prospective learners are the creation of individuals’ minds in an unscientific 
manner and usually may be inaccurate in expressing real needs of prospective learners (Duncan and 
Shamal, 2017). Persona approach is a scientific mean to define and document those invisible prospective 
learners on paper in a structured manner, thus helps in the documentation of tactics knowledge about 
prospective learners for convenient and easy sharing of it with other team members in a structured 
manner (Cooper et al 2014). The present study highlights thematic and pragmatic aspects of inclusion of 
persona approach in needs-assessment study for better understating of emerging education/training 
needs under the ODL system. The paper further elaborates on the procedure of validation and integration 
of persona approach in designing of curriculum and delivering of academic programs.  This study is 
valuable for administrators and teachers of ODL system in adapting persona approach for a better 
understanding of academic/training needs and learning preferences of prospective learners.  
 
Persona is a popular technique in the marketing management discipline conceptualized in mid 1980s by 
Cooper Alien. It is frequently applied for understanding the demands and expectations of customers for 
new products although Persona approach has been lesser known beyond marketing management. 
Persona approach is goal-directed design and user centered approach. Cooper Alien defines persona as:   
 

“Personas provide us with a precise way of thinking and communicating about how groups 
of users behave, how they think, what they want to accomplish, and why. Personas are not 
real people, but they are assembled from the behaviors and motivations of the many actual 
users we encounter in our research. In other words, personas are composite archetypes 
based on behavior patterns uncovered during our research, which we formalize for 
informing the product design. By using personas, we can develop an understanding of our 
users’ goals in specific contexts—critical tool for ideating and validating design concepts.”  

(Cooper et al, 2014)  
 



 
 

Persona method in the education sector involves understanding of needs and expectations of prospective 
learners through a fictional character, who is the true representative of prospective learners in the 
academic program under development.  This fictional character is known as Persona. A persona in the 
education sector has well defined demographic features. It belongs to specific socio-economic groups 
with precise academic and professional backgrounds. This fictional character stimulates and generates 
innovative ideas for improving design and delivery of academic programs according to daily schedule and 
preference of persona apart from explaining academic/training needs of prospective learners. The 
persona approach can adapt to accommodate the dynamic changes in the needs of learners while 
academic program is still under development. 
 
CONTEXT  
 
Indira Gandhi National Open University (IGNOU) has been offering 257 academic programs at Research, 
Master, Bachelor, Diploma, Certificate and Awareness levels through its 21 School of Studies with the 
help of widely scattered Learner Supports network consists of 67 Regional Centers, 3656 Study Centers 
spread across the nation and 22 overseas study centre in 14 nations (IGNOU1 Annual Report 2019-20). 
There are over 3.3 million adult learners in the university.  Adult learners expect that curriculum can be in 
modular form as per knowledge/training demand of their profession and delivery of learning needs to fit 
in their daily schedule and preference. The flexibility in contents and delivery has been improved with the 
integration of ICT in multi-media blended learning. Modularity in the curriculum allows multiple entry and 
exit points to meet individual needs.  
 
Design and development of an academic program under the ODL system is a time consuming and 
expensive exercise. For example, Course designer team at IGNOU usually takes about two years in 
developing a certificate level academic program of six months duration, hence proper planning is crucial 
for timely and economically developed of academic program. The university conducts needs-assessment 
study in the initial stage of design of academic program so that it can meet the requirements of the job 
market and attain good enrolment. Course designers have acquired multi-dimensions approach in 
conducting of needs-assessment study to understand academic and training needs of individuals, society 
and labor market.  
 
An internal report on academic evaluation of the university’s academic programs in 2020 revealed that 
about 200 out of 257academic programs on offer at IGNOU have low enrolment even though needs-
assessment studies conducting during conceptual stage of all these academic programs had predicted 
good enrolment (IGNOU, 2020). It expresses severe limitations of existing procedures for needs-
assessment and insists on cross validation of outcomes of the needs-assessment study with alternative 
resources. The university is in continuous search of a dynamic needs-assessment approach, which can 
suggest appropriate changes in curriculum and delivery of programs at the earliest with changing needs 
and preferences of learners.  
 
REVIEW OF LITERATURE 
 
Review of literature is segmented into three sub-sections i.e. a) importance of needs-assessment study in 
education sector, b) strengths and limitations of various methodologies being practiced for understanding 
academic/training needs and c) persona-based needs-assessment methodology. 
 
a) Importance of needs-assessment study in education sector  
Nuissl (2010) noted poor outcomes of adult education programs due to lack of understanding of 
educational needs of individuals. Burke and Doolan (2008) noted that vocational training programs for 
adults were failed to retain them for long as these programs ignored their training needs, preferred 
learning styles and convenience regarding timing and venue of training, and the study further claimed 



 
 

that academic programs would retain adult learners only when curriculum and delivery approach 
strategically fits in personal and professional life of individual learners.    
 
Bansal (2013) emphasized that needs-assessment study at the initial stage of design enables course 
designers to assess actual needs and economic survival of academic program in terms of good 
enrolment. The report of Department for Education, UK (2010) acknowledged the importance of needs-
assessment study in strengthening academic programs, however this study cautioned against too much 
dependence on needs-assessment study; care must be taken to prevent needs-assessment study 
becoming a straitjacket. Ferreira and Abbad (2013) cautioned that needs-assessment studies in education 
sector are lacking contextual factors, as these are driven by supply side of institution.  
 
b) Strengths and limitations of various methodologies are practiced for understanding 

academic/training needs 
 
 

The understanding of education/training needs through exploratory meetings with subject experts, 
teachers and professionals from the relevant fields is very popular at IGNOU. This approach is principally 
based on the idea that these experts have up-to-date knowledge on theoretical and applications aspects 
of the discipline; experts are highly competent in defining education/training needs in a better way than 
prospective learners, who might have limited field exposure and knowledge about new developments and 
emerging scenarios (Chou et. al. 2020). It is a qualitative approach that aims at obtaining in-depth details 
through close deliberation with in a small group of experts, hence inquiry methodology remains open 
ended; allowing participants to raise issues that matter most thus participants have better control on data 
(Choy, 2014). Nancy and Don (2015) remarked that distance and time are major constraints for experts 
to participate in meetings. This approach is expensive due to high cost of stay and travel of experts; 
however, outcomes are prompt. Traveling is almost impractical in the COVID scenario, web conferencing 
can solve this problem; experts can participate in meetings without assembling at one place.   Baker and 
Edwards (2012) apprehended that opinion of experts group may not be the true representative of the 
target group; there is a tendency of eliminating extreme positions to reach a consensus within the team 
in making group decisions and consensus decisions are often going to be the middle of the road. Results 
of exploratory meetings could not be objectively verifiable (ACAPS, 2012).  Bogner and Menz (2009) 
raised doubt about research values of deliberation with experts, whether interview with experts can be 
placed on a secure methodology footing, as this approach suffers from diminishing returns; as the 
essence of deliberations with experts is caught in the first few meetings, later it is difficult to generate 
ideas, in subsequent meetings (Chaehan and Jaewoo 2017). 
 

Needs-assessment study based on survey approach is a quantitative methodology. Prospective learners, 
their employers, existing learners enrolled in similar academic programs are parts of the target group for 
the survey for understanding academic/training needs. Liker and Ogunjesa (2019), Marco et al. (2017) 
noted that the key challenges in survey methodology are ensuring the representativeness of samples, 
surveying adequate populations, stimulating their participation thus success of survey-based needs-
assessment study depends on careful selection of inclusive sample and suitable questionnaire. Tools for 
survey should be brief, simple and self-explained; it should also ensure adequate coverage to all important 
aspects of needs to be covered through needs-assessment study (Pramodet al, 2016). The quantitative 
outcomes of survey-based needs-assessment studies are driven by opinions of the majority of 
respondents. Opinions of individuals could not be highlighted in survey-based approach until these ideas 
are endorsed by statistically significant numbers of respondents (Anthony et al., 2009). The survey 
methodology also failed to collect in-depth qualitative details about education/training needs of individuals. 
Nasia et al. (2016) criticized survey research methodology as being expensive and time consuming 
however authors made suggestions to cut down cost of conducting survey by using alternative approaches 
of inducting survey. Rumble et al. (2018) highlighted limitations of survey methodology in understanding 
needs in emerging areas; there are chances that a major segment of sample may not sense importance 
and affiliation with emerging issues being addressed in survey. Jing (2017) criticized survey methodology 



 
 

as researchers usually like to seek opinions from users who are alike him/her, so feedback in survey tends 
to be biased, it is driven by the ideology of researchers.  Liker and Ogunjesa (2019) cautioned against 
representation and measurement errors in survey-based research study.  
 
Needs-assessment studies based on secondary data is conducted in short time and found economical 
(ACAPS, 2014). National/ international academic, research and regulatory authorities periodically publish 
reports on education and training needs in specific sectors/trades, particular geographical areas/nations as 
per its mandate. These reports are worth as they reflect on the holistic scenario, scope, strengths, and 
weaknesses in specific vocations/ sectors at national and international levels. It is beyond the capacity of 
individual institutions/teachers to comprehend the entire scenario as being done by the regulatory bodies 
having access and control over data/information required for stipulating education/training needs in a 
specific sector. Teachers can easily assess academic/training needs by auditing such reports (Ahmed, 
2010).  
 
IGNOU realized education/training needs in the disciplines of teacher education/ health/child care by 
auditing reports of government/regulatory authorities and introduced new academic programs to meet 
these requirements. The strengths of secondary data in needs-assessment study are quickness, accuracy, 
economy, and ready to use authentic reports (ACAPS, 2014). Compliance of the reports of 
ministries/regulatory bodies also contributes in achieving government/social mandate and targets sets by 
the regulatory authority and government. Pruittand Tamara (2006) shared practical limitations in using 
secondary reports for understanding education/training needs as these reports are often cumbersome, 
tedious, and lose relevance with time.  The scope of the needs-assessment study based on secondary data 
is further delimited by the generic nature of outcomes of reports; most of these reports focus on achieving 
education/training needs by delivering education through traditional classroom teaching (Judith and Mary, 
2018). Teachers in the ODL system need to be careful in adapting reports on assessing education/training 
needs through classroom teaching. These reports need to be rescaled and adapted according to the 
pedagogy of the ODL system by bringing appropriate changes in clientele, knowledge/training needs, and 
strategy for delivery of learning.  
 

The feedback and experience of learners in similar academic programs can act as a baseline document in 
understanding emerging education/training needs; it becomes foundation in conceptualizing a new 
academic program at advanced level in the same discipline (Alex et al, 2020). IGNOU sends a feedback 
sheet to its learners.  Feedback is periodically summarized and analyzed; it becomes a base document in 
understanding education/training needs at the advanced level thus the university can understand demands 
for the advanced level courses without adding any cost and time in conducting needs-assessment study. 
This approach is delimited by the context of getting feedback. Learners provide feedback on the quality of 
instructional materials and support services availed by them rather expressing demands and willingness to 
join advanced level education.     
 

The review of literature revealed that every approach of needs-assessment study under the ODL system 
has certain strengths and limitations; hence teachers prefer to apply multi-dimensional approach for 
conducting needs-assessment study to overcome weakness of complementary approaches of needs-
assessment. The multidimensional approaches produce synergetic effects and help in validating findings of 
alternative methods of needs-assessment however acquisition of multi-dimensional approach is time 
consuming and expensive affair so researchers need to draw a balance in the extent of accuracy and risk 
of errors in findings of needs-assessment studies so that needs-assessment study can be managed within 
available time and funds. Gorard (2012) recommended that each needs-assessment study must highlight 
limitations of research methodologies used in analysis so that readers take necessary cautions while 
acquiring outcomes of report in design and delivery of new courses.   
   
 
 
 



 
 

c)  Persona methodology 
 
Cooper et al (2014) stressed that complex phenomena of needs-assessment can be easily abstract with 
the help of persona approach. It also provides a common language for deliberation and exchange of 
information among members of designer team on customers’ expectations with product. McDonagh and 
Thomas (2010) termed Persona approach as empathic design strategies which enable developer team to 
communicate needs of users in a better way. Hansen and Nielsen (2017) stated that persona approach 
would help designer in understanding needs and behavior of primary users. Cooper et al (2014) 
advocated that needs-assessment study based on persona approach should be conceptualized in staged 
manner, which comprises of two major steps (a) conceptualize and strengthen persona to keep it close to 
reality and (b) integrate persona in designing of product. Hansen and Nielsen (2017) argued that a 
persona never means a single user rather it represents mash-up of groups of users.  Cooper et al. (2014) 
stated that persona approach can be applied for designing product for small as well as large clientele 
groups. Wang (2014) acknowledged strengths of persona in revealing detailed information about users 
and argued that persona is real and easy to remember. Kouprie and Visser (2009) advised that persona 
approach is effective in ideation, prototyping and testing phases of a new product. Cooper et al (2014) 
cautioned that persona never means a complete and accurate solution, and they advised that persona is 
a preliminary tool help in explaining requirements/needs of customer, which needs to be investigated and 
validated further with other approaches are being used in needs-assessment. Yström et al (2010) applied 
persona approach in explaining academic/training needs of undergraduate learners in electrical 
engineering, computer science engineering and software engineering by mapping the current roles of 
engineers in these disciplines into future.   
 
OBJECTIVES OF THE STUDY 
 
The objectives of the study are: 

a) To list strengths and weaknesses of needs-assessment methodologies which are being practiced 
for understanding education/training needs of society and job market and 
 

b) To design a conceptual framework for needs-assessment study principally based on Persona 
approach. 

 
RESEARCH DESIGN 
 
The ODL system is based on learner centered approach, hence meeting of academic/training needs of 
individuals in the diversified learners’ group is a challenging task.  The applications of persona approach 
in understanding academic/training needs of society and job market is a new concept in the ODL sector, 
therefore researchers adopted an exploratory research approach. The exploratory qualitative research 
methodology is the most appropriate in scenarios yet to be explored and explained. The study applied 
multi-channel exploratory qualitative research that consists of review of literature, descriptive materials, 
critical analysis of relevant documents and field notes documenting applications of persona approach in 
understanding of demand of new products, liking and disliking of prospective buyers.     
 
STRENGTHS AND WEAKNESSES OF NEEDS-ASSESSMENT METHODOLOGIES 
 
Assessment of demand of proposed academic programme by industries and society is an integral 
component of design and development of academic programme. Strengths and weaknesses of 
methodologies frequently adapted under the ODL system have been extensively covered in critical review 
of literature. The same is summarized in the following table.   
 

 



 
 

Table 1. Strengths and weaknesses of methodologies of needs-assessment 
 

Methodologies 
for needs-

assessment 

Strength Weakness 

Expert meeting  Qualitative approach aims at 
obtaining in-depth details as inquiry 
methodology is open ended 
Experts have up-to-date knowledge 
and highly competent in defining 
education/training needs 
Immediate results  
 
 
 

Experts groups are not true representative of 
prospective learners 
High cost of stay and travel of experts; traveling 
is also time consuming  
Outcomes are based on consensus decisions 
very often going to be the middle of the road  
Results of exploratory meetings could not be 
objectively verifiable 
Essence of deliberations with experts is caught 
in first few meetings, later it is difficult to 
generate new ideas 

Survey True representation of prospective 
learners with careful selection of 
population for inducting survey  
Quantitative research methodology, 
obtain opinion of large group  
Easy to validate outcome with 
statistical techniques and survey 
conducted earlier   
Cost effective 
 

Time consuming  
No way to understand opinion of those who are 
not interested in survey; researcher cannot 
stimulate part participation  
Nobody to clear doubts when target fails to 
understand some questions  
Inflexible and inquiry methodology is close 
ended In-depth details are not obtained.  
Limited scope in understating training/education 
need in emerging areas 
Outcomes is driven by opinions of majority of 
respondents (statistically significant), there is 
always threat of ignoring valuable opinions of 
individuals 
Designing of instrument for survey is a 
challenging task; researcher could not bring any 
change in enquiry questions once instrument is 
inducted.    

Secondary data  National/ international academic, 
research and regulatory authorities 
periodically publish reports on 
education and training needs in 
specific sectors/trades, these reports 
are readily available on internet 
Conducted in short time and 
economical 
Provide holistic prospective of 
demand of education/training at 
international/national level  

Reports are often cumbersome, tedious, and 
loss relevance with time 
Education/training needs and delivery of 
learning needs to be adapted according to 
pedagogy of ODL system   
Absence of direct tangible outputs    



 
 

Feedback from 
students enrolled 
in similar 
programs 

Feedback and experience of learners 
in similar academic programs can act 
as a baseline document in 
understanding emerging 
education/training needs  
Blend of Quantitative and qualitative 
methodologies 
Involve no cost as institutional 
obtains feedback from students on 
regular basis  

It becomes secondary data for understanding 
demand of new academic program; hence 
suffer from context of obtaining feedback; 
students express opinion quality of instructional 
materials and delivery mechanism rather on 
emerging demand of education/training in that 
discipline.  
 

 
 
FRAMEWORK FOR NEEDS-ASSESSMENT STUDY BASED ON PERSONA APPROACH 
 
The principle of Andragogy advocates for learner centered approach to retain interests of adult learners. 
Adult learner joins continuing education program with specific objectives; therefore, detailed 
understanding of needs, preferences, personal, social, and professional life of prospective adult learners 
is a must in the initial phase of designing of academic programs. Integration of Persona approach in the 
needs-assessment study can support this endures. The developer team creates a set of personas and 
maps their learning behaviors, needs and preferences in the curriculum and delivery of program. Cooper 
et al. (2014) contemplated that Persona is fiction character, although features, characters and functional 
objectives of Persona is not like an alien or superhero; it is inspired from actual characters and 
educational needs of prospective learners. Life is induced in persona by assigning a photo, name, gender 
and age. 
 
The description of persona is object oriented, which narrates users’ behavior, social, economic, 
vocational, and educational background, perceptions, liking and disliking for specific products in specific 
contexts. Thus, persona approach can capture educational and career aspirations of individual in specific 
socio-economic contexts. It also helps in identifying popular means of social/personal communication 
among prospective learners which can be conveniently used in delivery of learning and peer interaction 
under ODL. Faily and Fléchais (2010) highlighted that Persona besides explaining needs for the specific 
product, also provides valuable information about threats, vulnerabilities and likely areas of risk in 
launching of new product in given environment. In education sector, a persona portrays prospective 
learners, who join the course with specific learning/training objectives. Persona of prospective learner 
also highlights how daily routines in their life create hurdles in getting education. It also explains 
difficulties and challenges which would be encountered by persona while pursuing academic programs, 
which need to be resolved by persona or institution for successful completion of the academic program.  
 
Persona approach is dynamic; there are frequent changes in profile, preference, and goals of persona 
during development and delivery of the course. Hence, persona needs to be closely monitored while 
designing academic programs. Dynamic changes in persona demand corresponding mapping in 
curriculum and delivery approach, until persona become stable and well-integrated in the design of 
academic programs. Course designers need to be cautious in defining persona; it is not simply picking up 
profile of prospective learner and adding fiction name and photo to transform it into persona. Such an 
approach of defining persona would never result in productive outcomes. The defining of persona 
demands extensive research; it is defined in a phased manner. Pruittand Tamara (2006) defined five 
phases in the lifecycle of persona (Pruitt and Tomara, 2006, p. 2): 
 
“Family planning: Before you begin any persona effort, you should figure out what problems you’re trying 

to solve and what materials (specifically, data sources) are already available for you to use. 



 
 

Conception and gestation:  Organize assumptions; turn data into information and information into 
personas.  

Birth and maturation: Create a persona campaign and introduce the personas to your organization. 
Adulthood: Use the personas in specific ways to help during the design, development, evaluation, and 

release of your product. 
Lifetime achievement and retirement: Measure the success of the persona effort and create a plan to 

reuse or retire the personas.” 
 
There is a misconception that Persona represents a single learner.  Cooper et al (2014) cleared this 
misconception by referring persona as composite users’ archetypes because personas are in a sense, 
composites assembled by grouping related usage patterns observed across individuals in similar roles. A 
persona may enjoy the common features of two or more groups of prospective learners. 
 
In case prospective learners are diversified and comprised of several clusters and each cluster is 
characterized with distinctive features and education/training needs, a separate persona needs to be 
defined for each cluster having exclusive education/training needs and domains of features influencing 
admission and studying in the course. Accommodating education needs of each persona (cluster) in 
curriculum would result in additional study loads on rest of personas; it results in every learner would 
have lot of undesired contents in curriculum. A cumbersome curriculum would be rejected by the most of 
prospective learners. The designing of such a cumbersome course is time consuming and economically 
unviable for institutions   Education planners carefully set a balance in accommodating education/training 
needs of all the personas representing prospective learners in the curriculum by setting priority and 
assigning weight-age to needs and preferences of each persona as per its perceived strength in the 
admission.  
 

Table 2. Weightage of Primary, Secondary and Supplementary Personas 
 

Learning and training 
needs and delivery 

preferences 

Persona 
1 
(Primary) 

Persona 
2 
(Primary) 

Persona 3 
(Secondary) 

Persona 4 
(Supplementary) 

Weighted 
Value 

Expected enrolment  400 400 200 100 1100 
Weight .4 .4 .2 .1 -1.1 to 2.2 
Needs 1 0 0 2 1 0.5 
Needs 2 -1 0 2 1 0.1 
Needs 3 2 1 -1 2 1.2 
Delivery style 1 1 0 2 1 0.9 
Delivery Style 2 1 2 -1 0 1.0 
Delivery Style 3 2 2 -1 2 1.6 
-1 Persona dislikes this feature; it acts as constraints in joining program 
 0 Persona ignore this feature addition of it will only increase study load without any encouragement to 

learners 
1 Persona somewhat like this feature 
2 Persona strongly endorsed this feature  
 
 
Cooper et al. (2014) suggested a solution for accommodating more than one persona in designing of new 
products. There will always be a primary persona representing the largest clientele group and rest of 
personas will be classified either as secondary persona, supplementary persona, and customer persona, 



 
 

served persona or negative persona.  Secondary persona does not share goals with primary persona so it 
has exclusive goals. Learners who belong to secondary person would not join the proposed academic 
program until it addresses their education and training needs. So, inclusion of needs of secondary 
persona in the curriculum depends on perceived admission strength of prospective learners represented 
by the secondary persona. Needs and preferences of secondary persona are considered only when these 
ensure high enrolment and become vital for the economic survival of the program. The Academic 
institution plays a vital role in social engineering. Hence it should not ignore social losses caused by 
dropping education needs of secondary persona. Cooper et. al. (2014) further explained that Customer 
Persona explains needs of customer not end user. It can be treated as secondary persona. Similarly 
Served personas are not direct users of the product but are directly affected by the use of the product 
can be treated like Secondary Persona. Family and employers of prospective learners are served persona; 
thus, needs and expectation of server persona with new academic programs are almost alike to needs of 
prospective learners.    
 
Supplementary persona shares common education and training needs with primary and secondary 
personas, so their demands are automatically covered with inclusion of education needs of primary and 
secondary personas in the academic program. The fulfillment of education needs of supplementary 
persona improves chances of high enrolment without adding study load in curriculum.  A negative 
persona represents excluded group. Education and training need of learners belonging to negative 
persona could not be covered in the proposed program, thereby narrow down population of prospective 
learners; consolidating curriculum and learning delivery strategy by rejecting needs of negative persona. 
This step helps the course designer team in focusing on education needs of confined groups of learners. 
Needs and expectations of all personas (primary, secondary, customer, served and supplementary) are 
merged into a single domain while structuring curriculum and delivery mechanism of proposed academic 
programs. Each persona is assigned priority and weightage in prototype curriculum as per its perceived 
strength in enrolment. Social and economic relevance of the segment of society represented by the 
person shall also be kept in mind while dropping needs of that persona. Course designers can 
accommodate additional education needs of prominent secondary persona without adding unwanted 
study load on other persona by offering optional courses so that curriculum can be customized as per 
needs of individuals. Cooper et al (2014) recommended that planners can easily manage and control the 
design with at most three personas, otherwise inclusion of needs of all the personas will lead to 
curriculum which is unfocused, cumbersome, time consuming and expensive. Customer persona and 
Served persona can be treated as secondary persona in the proposed framework to keep curriculum and 
delivery of academic programs focused and uncomplicated, thus managing of prototype is convenient and 
time saving by minimizing numbers of persona as suggested by persona. The behavior and needs of 
persona change frequently in the initial phase of life of persona.  Designers of courses face difficulties in 
accommodating these changes in curriculum. The finalization of curriculum is delayed until there is 
certain stability in persona.  
 
The behavior and preference of persona up to certain extent is influenced by ideas of designer. This 
interference of designer in persona may drift it away from prospective learners. Cooper et al. (2014) 
referred such persona as self-referential design.  The ODL system has poor direct access to prospective 
learners so there are great chances of self-referential design. Self-referential design can be avoided by 
engaging team in design of persona rather doing it alone. The assumptions and beliefs of the team about 
persona are scientifically tested through extensive research, secondary data, survey and interview of 
prospective learners and resulted persona is once again validated with alternative approaches of needs-
assessment to eliminate self-referential design in persona. The chances of self-referential persona can be 
minimized when design of persona is data driven based on extensive scientific data collected about 
prospective learners. Planner may involve two to three volunteers in the design team, who are true 
representatives of prospective learners for a better understanding of academic/training needs, 
preferences and convenience of prospective learners. The participation of volunteers in the design team 
shall be at very early stage of planning. The alternative sources for obtaining details about the persona 
include learners enrolled in similar academic programs at other universities and ideas of other colleagues 



 
 

in development team (Ystrom et al, 2010). The outcomes of persona approach can be validated by 
drawing a direct link between outcomes of persona with relevant evidences from the fields. Kell et al 
(2015) recommended cognitive walk-through approaches for validation of outcomes of persona, whereby 
researchers question herself/himself whether persona with specific features, preferences and functional 
objectives likely to be in enrolled in proposed program; what delivery features of course would become 
constraints in retaining learners in the proposed academic programs. The developer team should check 
completeness and redundancy in persona and draw its parity with process of design of academic program 
at regular interval so that academic program remains relevant to changing needs of clientele group while 
it is under development and development remains under control of institutions.  

 
Note: Secondary persona also includes customer persona and served persona to minimize 
the complexity in design and précised curriculum addressing need of specific prospective 
learners 
 

Figure 1. Framework for Needs-assessments based on Persona 
LIMITATION 
 
Needs-assessment study based on persona approach highlights needs and preferences of prospective 
learners in specific context, so findings of persona-based needs-assessment study cannot be generalized 



 
 

and applied for other academic programs. The persona approach does not provide concrete and 
conclusive decision about curriculum and delivery approach of proposed academic programs. Each learner 
enrolled in specific program may not be alike persona conceived at the designing stage, although persona 
is representative of a large segment of prospective learners. Risks involved in Persona approach can be 
minimized through cross validations of outcomes; still designer team should workout rescue plan to 
minimize damage, in case actual operations would drift away from targets set by persona.   
 
SUMMARY 
 
Understanding of academic and training needs of society and job market is a crucial phase in designing of 
academic programs for its long-term economic viability with high enrolment, it also ensures high 
retention rates by realizing needs and interests of adult learners, hence course designers under the ODL 
system apply multi-channels research methodology for better understanding of education/training needs 
of prospective learners in the initial stage of design of academic program.  
 
The needs-assessment study based on persona approach can capture precise academic/training needs of 
prospective learners.  Data mining techniques, and high scale computing machine make it feasible to 
analyze a large volume of data and information to conceptualize a data driven persona explaining 
academic/professional/social profile, preferences and education/training needs of prospective learners. 
Application of data mining technique in defining Persona never means a bombshell of large volume of 
data and information; course designer wisely define persona so that it is not overloaded with unnecessary 
information and easily understandable to each member of development team. 
 
The suggested framework in this paper, instruments persona for conducting needs-assessment study 
under the ODL System, it helps teachers/administrator in understanding features, likeness and 
education/training needs of prospective learners. The framework is kept generic just outlines major steps 
involved in designing of persona so that minute details in the procedure can be easily contextualized.   
 
Persona is designed in team approach to minimize adverse impact of self-referential design, thus the 
effectiveness of persona approach depends on competency and efforts of planners team in 
conceptualizing a persona by keeping it close to aspirations of the target population and avoiding self-
referential design. 
A persona is meaningful only when it fits in the mandate of the university, design of academic program is 
principled on pedagogy of the ODL system and delivery of course remains within administrative, 
academic, finance and infrastructure boundaries of the institution. Course designers should keep in mind 
limitations of persona approach while integrating persona in design of course because persona never 
means complete and accurate solution to academic/training requirements of prospective learners, thus 
persona needs to be strengthened and validated with other approaches of needs-assessment studies, 
domain experts and secondary resources. 
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