
Journal of Positive School Psychology                                                                                                                                http://journalppw.com 

2022, Vol. 6, No. 5, 4625–4634 

 

© 2022 JPPW. All rights reserved 

 

Effective Transformation via ICT Tools 
 

Vinita Khatri1, Arti Hadap 2 
 

1,2 Assistant Professor, MPSTME, NMIMS 
1 Vinita.Khatri@nmims.edu,2Arti.Hadap@nmims.edu 

 
Abstract  

The pandemic situation declared by World Health Organization challenged humans to learn. 

Education system is one among the systems which has been forced to apply and adapt the changes 

overnight. Moving from traditional classrooms to online classrooms was very challenging for 

educators as well as learners. The article provides a quantitative approach for online lectures with 

Visuals, Instructional strategy and Presentation (VIP) in the time of crisis and the suggestions to deal 

with the challenges allied with online learning. In this article, we report the adaption and judgement of 

students regarding different format of exercises, and how effectively they adjudged them for 

assessment and evaluation of learning. The engagement of students during the lectures is also studied 

via behavior analysis to validate the VIP analysis. 
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INTRODUCTION 

The pandemic situation, challenged almost all 

sectors around the world. Education sector also 

has no exemption. All schools and universities 

need to close their premises in response to 

lockdown measures. Suddenly unplanned 

lockdown creates a fear of getting trailed in the 

whole semester or even more in the coming 

projects. Researchers’ assessment, indicates a 

long indefinite time for any sector including 

education sector to return to its normal. This 

“education in emergency” situation create 

unprecedented challenges for all educators to 

reinvent the pedagogy of learning and 

assessment, which could complement the 

replacement of face-to-face (F2F) teaching 

learning [1, 2] on urgent basis.  To remain 

relevant, all educators expand the possibilities 

to reach out learners by online learning on 

different online platforms via Google meet, 

Zoom, MS Teams and many more. Though the 

strengths of the online platform rescued and is 

rescuing us from these hard times, still there is a 

need to customize our procedures and processes 

for to create a learner centric effective teaching 

learning environment [3]. 

Educators are exploring all possible ways to 

overcome the challenges. First approach was to 

understand the readily available online courses 

and its limitation. While reviewing the online 

courses, they found that as a result of a long 

research on needs and demands of learner 

community, a few educators opted e-learning 

(teaching and assessment) on online platforms 

even before pandemic [4-6]. The method of 

instruction is believed to be critical for the 

future of education [7]. The easy accessibility 

of internet has made it become an integral part 

of education [8]. But all these observations are 

true and viable only for technically developed 

countries. Developing countries like India still 

found many technical hurdles with model of e-

learning over online platforms [9]. Apart from 

technical problems, the affordability was also 

an issue of concern to the general community of 

learners across the globe [10]. So, as it is 

opting, the already created e-leaning content 

and assessment model on online platform not 

turned out to be effective solution in this 

education emergency.  

From the learner perspective, use of learning 

content in the form of readily available content 

on internet may be a good option in terms of 
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affordability and availability. Even though, 

plenty of information about each and every 

subject are available on internet, books, articles 

etc., still the need of educators cannot be 

replaced with that. The role of educators is very 

crucial to make learners successfully participate 

in discussions, which facilitate learning, by 

providing clear guidelines to channelize the 

information [11]. In the conventional F2F 

classrooms these requirements were 

successfully catered but, this pandemic situation 

created a big challenge to educators to come up 

with resistance to technology driven innovation 

and use it effectively for creating a synchronous 

learning environment. This synchronous 

learning environment needs to create a 

possibility of instant feedback to the learners by 

real time interactions. Many conventional 

educators are experimenting different pedagogy 

on online platforms like: sharing self-made 

animations, instructional videos, flipped class 

rooms etc.  to overcome the challenge [12-16]. 

However, development of any online courses 

content for effective delivery in the form of 

videos, animations, audios etc doesn’t happen 

overnight for all educators. In this scenario, we 

experimented a new strategy by sharing 

available Visuals on internet followed by, 

Instructional strategy and Presentation (VIP) all 

together in online learning platform.  

Education is not only bound to teaching and 

learning. It is a full package of teaching, 

learning, assessment, evaluation, enjoyment, 

classroom participation and involvement in 

learning. To make the learning outcomes 

measurable, assessment and evaluation is an 

integrated and essential part of teaching 

learning process [17]. This process influences 

students as well as course teachers [18].  

Conventionally, face to face assessment for 

higher education, is carried out in two modes 

like formative assessment and summative 

assessment [19].  Computer-based assessment 

and online assessment have been in place for a 

long time now [19, 20], but because of the 

issues of validity, reliability, accessibility and 

dishonesty, it is not opted as an regular practice 

everywhere [21]. During the COVID 19 

pandemic, the educational environment has 

taken a paradigm shift in all school irrespective 

of discipline and grades. In this situation, an 

assessment method is to be generated, 

specifically for online mode of learning. 

Student’s engagement is also one of the most 

widely researched indicators of attractiveness 

and effectiveness of the teaching-learning 

process. Literature validated that reliable 

surveys and classroom observations are few 

instruments to measure the cognitive and 

behavior aspects of student engagement [22, 

23]. In this study, we choose to measure 

engagement using classroom participation of 

students and triangulated it with the student 

survey. 

In this article, we present a qualitative analysis 

of VIP as a teaching strategy and its effect on 

learning outcomes. Different assessment and 

evaluation tools are also discussed to measure 

the learning outcomes of the course delivered 

through VIP technique. We also report the 

survey result to determine the student 

engagement while implementing VIP. The 

over-all impact of VIP on expectation of 

teaching learning process is concluded at the 

end. 

 

RELATED WORK 

Active Learning Techniques in Education 

Research 

Active learning techniques mainly comprises of 

the methods to increase the engagement of 

students with the content to understand and 

express their thinking. Physics education 

researchers have been repeatedly evaluating 

different active learning techniques with the 

aim of improved student engagement and 

learning. Visuals and Peer-Instruction is the key 

research-based active learning technique that 

has been widely adopted in science classes [24, 

25]. Studies shows that students when taught 

via peer instruction score significantly higher 

grades than an equivalent traditional lecture-

based class [26]. In this study, we add to the 

research into active learning strategies by 

evaluating how Visuals-Instructions-

Presentations (VIP) fosters student engagement 

and helps in improving their results.  
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Visuals-Instructions-Presentations (VIP) 

and Determining Student Engagement 

Visuals-Instructions-Presentations (VIP) is a 

collaborative and active learning strategy, in 

which students first learn from the visuals 

during the lecture, then follow the Instructions 

given by the instructor to think on it further and 

at the end they present the same topic in the 

coming sessions.  Students get opportunity for 

self-study with the use of visuals, at the same 

time it gives them chance of self-testing too. 

Through visuals instructors can deliver complex 

information and contents to students. If used 

creatively, videos can become a powerful 

technological tool in education [27]. Student 

engagement is one of the most broadly 

researched instruments of the allure of the 

teaching-learning process. It is an important 

goal to achieve, but in parallel difficult to 

define too, thus it can be operated in many ways 

such as  

 
Figure 1. Pedagogy experimental results 

 

classroom participation, classroom attention, 

student satisfaction and so on. Engagement can 

be measured using instruments such as surveys 

and class participation, both targets different 

aspects of engagement. Several reliable 

instruments exist to measure the cognitive and 

behavior aspects of student engagement [23, 

28]. We choose to measure engagement using 

classroom participation (online) of students as 

this offers a direct picture of student 

engagement and triangulated it with a student 

survey as well. 

 

 

METHOD AND ANALYSIS 

Online Learning with VIP During 

Pandemic 

In this research, we worked on VIP (Visuals, 

Instructions, Presentation) learning strategy. We 

had applied this strategy in different phases for 

online lectures as sudden shift of offline to 

online lectures indicated the necessity of 

change. Initially, lectures were conducted in 

traditional way. But, the lack of communication 

was observed which made us to switch to 

traditional lectures with Visuals and providing 

the link of source to the students after the 

lecture. Delivering the lecture using visuals of 

the main concepts and discussions on the same 

after the lecture in class. Different Instructional 

strategies applied, before, after and during the 

lectures also played a very important role, and 

the authenticity was checked by asking students 

to make a Presentation and present it on the 

same topic. We attempted to find out the 

efficiency, and reliability of these ICT tools in 

online mode of teaching. The teaching materials 

were also delivered to students timely and in a 

properly arranged manner. 

Further to obtain a perspective from the learners 

regarding the need and effectiveness of the 

tools we used in the live lectures, a survey had 

been carried out. The survey is analysed under 

use of Visuals, Instructional strategy and 

Presentation (VIP) from the diploma students, 

engineering students from first year and final 

year as well. The details are as follows – out of 

around 200 students 120 have responded. The 

results are shown in the Fig. 1, which shows 

that almost all the students are in fair agreement 

of learning the content with the help of the 

online tools which is just the opposite in case of 

Traditional classroom technique. 

Analysis with the students was done on the use 

of online tools in the lectures i.e., Video, 

Instructional strategy and Presentation (VIP). 

As per our survey, maximum students turned up 

that the tools when amalgamated with the 

traditional way of teaching helped them amply 

and helped them to analyse the main concepts 

discussed in the lectures quickly. Delivering the 

lectures using the online tools show positive 

acuities and are in agreement with the survey 

result. The VIP strategy helped both high and 
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low achievers to clear their qualms, strengthen 

concepts, boost confidence and prepare for 

examinations. Students displayed positive 

perceptions about the Instructional strategy too, 

as they can interact well with the teacher during 

lecture. After all the discussions, working on 

the topic and presenting it boosted confidence 

in the students. Fig. 1 represents the clear 

impression about the student's opinions 

regarding the VIP strategy used in online 

lectures. It was also found that a topic could be 

conveyed better using VIP strategy in class, as 

compared to Traditional teaching method which 

is evident from the analysis, as shown in the 

Fig. 1. In the Instructional strategy, the teachers 

applied TPS (Think Pair Share) by dividing the 

students into small groups and interviewing the 

students to know their strengths and 

weaknesses. The two Instructional strategies 

used were found to be effective. Lastly, 

students were asked to present the topic so as to 

check the effectiveness of the online tools, 

which boosted student’s confidence too. 

We worked with students of different courses. 

The lectures were implemented in same way 

with all the groups. First lecture was conducted 

in a traditional way followed by the lectures 

using VIP strategy. The scenarios are described 

in detail below.  

A. Relatively tough topic was selected and 

the lecture was delivered using 

different Visuals (pictures, videos, 

animations). 

B. Dividing the students in small groups 

for TPS and to interview (Instructional 

strategies) them to know about the 

extent to which they understood the 

topic delivered in the previous lecture 

and to know their strengths and 

weakness.  

C. Presentation on the same topic by the 

students.  

 

An oral quiz was conducted after the traditional 

lecture and TPS activity held after the Visual 

strategy lecture. The students showed a lot of 

improvement after using the Visual strategy in 

the lecture for the same topic. Discussions held 

during the student’s presentation too, which 

again proved to be fruitful and in favour of 

students learning. 

 

Online Assessment and Evaluation After 

Using VIP Strategy  

Assessment is a vital part of the education 

system that influences students on the one hand 

and course instructors on the other hand. It 

stimulates students to learn subject contents and 

assists them to boost their learning. It directs 

them to spot strengths and weaknesses of their 

learning. It additionally provides a chance to 

students to beat weaknesses of their learning.  It 

guides course instructors to gauge their teaching 

performance with respect to the courses that 

they offered to students. 

Assessment and Evaluation are the important 

parts of the education system. These 

components have direct significance to quality 

assurance [29]. Certain skills of student need 

not be assessed effectively by conventional 

assessment practices [30]. The assessment-

evaluation procedure we adapted during this 

pandemic is assurance to the quality education. 

But biggest question was to measure quality, 

that too in online mode of teaching.  

Collaborative projects, discussion forums, or 

peer review activities are few of the ways to 

measure the quality. For students also these are 

some effective ways to interact with each other 

and to understand the course content in better 

way. 

Different individuals approach the assessment 

and evaluation differently. Balanced assessment 

system must include both summative and 

formative assessments, which play a vigorous 

role. Student achievement in the classroom 

becomes uncertain if one depend too much on 

one or the other assessment method. Summative 

assessment at the classroom level is a liability 

measure that is generally used as part of the 

grading process. Whereas, through formative 

assessment both teachers and students come to 

know about the understanding at a point and 

when timely adjustments can be made. Students 

achieve targeted standard-based learning goals 

within a set time frame because of these 

adjustments.  
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Summative approach is a conventional one 

which has to be followed as per the institution 

guidelines. In our case the conventional 

evaluation methods such as the multiple-choice 

examination and the essay format are taken. 

The advantages of multiple-choice tests include 

that they can test knowledge quickly within 

large groups, can be used to provide quick 

feedback, can be automatically scored, question 

bank can be stored and re-used whenever and 

whichever way required [31]. Many 

disadvantages are also enlisted including that 

multiple choice tests as, its construction time, 

can test knowledge and recall only, it never 

allows to test literacy, never test creativity, or 

unique thinking [32]. 

We incorporated challenging problems in the 

exercise sheets and asked students to work on 

the same individually. Solving the problems 

while working in groups build the conceptual 

understanding and problem-solving skills in 

students, but group discussions among students 

are difficult during online lectures thus work 

was assigned individually. Students apply 

critical thinking skills and problem-solving 

methods rather than repeating the material 

covered in the books or lectures. They worked 

on the problems and submitted the solutions. 

Receiving grades and feedback on the 

submission motivated the students. Guidance is 

provided to students through discussions after 

the students have worked on the material. We 

incorporated a large number of textbook 

problems with hints for students and provide 

automatic grading. Evaluation and comparison 

of the online homework systems was done with 

ungraded homework and the standard methods 

of collecting and grading homework [33, 34]. 

Most studies have shown that online homework 

systems are advantageous [35-38]; however, in 

general more iterations and expansions of the 

homework system are required to accomplish 

the required efficiency [39]. 

Further to obtain a perspective from the learners 

regarding the requirement and effectiveness of 

the assessment and evaluation techniques, a 

survey had been carried out. The survey is 

analysed for effectiveness of formative 

approach to learning from the diploma students, 

engineering students from first year and final 

year as well. The details are as follows – out of 

around 200 students 120 have responded. The 

results are shown in the Fig. 2 and Fig. 3. Fig. 

2, shows that almost all the students are in fair 

agreement with formative assessments, 

summative being compulsory at the same time. 

Some students definitely seeing the work as an 

unwelcome external imposition. This approach 

is often associated with routine and reflective 

memorization and practical problem solving, 

with restricted conceptual understanding being 

an expected outcome. This approach is related 

to high quality learning outcomes [40]. Even 

the multiple-choice tests can be taken in a 

different way under formative assessment and 

the feedback from students and instructors 

would suggest that most learn a great deal 

during the process of taking the tests [41, 42]. 

Analysis was done by comparing different 

formative online exercise formats given to the 

students which could be assessed. As 

mentioned earlier 120 students responded 

among 200 for the survey. Exercise sheets were 

provided to each and every student and 

assessment format was followed in steps as 

shown below, 

The students submitted the solutions for 

rectification, and then discussed in the online 

lecture.  

• The solutions were reassembled during a live 

online session. 

 • Exercise sheets were solved in online lectures 

and then discussed in groups.  

• The solutions to the exercise sheets were 

given out to the students. 

 • Exercise sheets were discussed via Forums 

without time limitations. 
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Figure 2. Student’s views on assessment format 

 

Fig. 3 shows the fraction of total answers for 

each category. Very few students showed 

interest in handouts of solutions. They 

emphasized on working on exercise sheets 

during online lectures. Following the same, we 

observe that forums are seeming to be 

ineffective for the given online exercises.  

 
Figure 3. Students feedback on different format 

of online exercises 

 

Fig. 3, shows the preference of the students for 

different format of online exercises. Among all 

the five formats the students preferred in lecture 

(live) discussions and reassembling of problem 

solutions. From an educational perspective the 

results seem plausible.  

 

Table I. Average engagement through-out the semester 

No of Students = 114 Traditional lectures VIP Lectures 

  
Writing in 

notebook 

Discussing 

with faculty 

Reading 

notes 

Writing in 

notebook 

Discussing 

with faculty 

Following 

class 

discussion 

Fully Engaged 72.8 45.6 71 64 56.2 64 

Mostly Engaged 21.9 33.3 21.9 22.8 26.3 22.8 

Sometimes Engaged 4.4 14.9 4.4 7 7.9 11.4 

Never Engaged 0.9 6.1 2.6 6.1 9.6 1.8 

 

Behavior analysis 

Though the VIP technique worked well for 

students and gave fruitful results, still an online 

survey was conducted for our students on 

several aspects related to the class. We first 

classified the collected observed behaviors as 

desirable and undesirable behaviors. Desirable 

behaviors were those that indicated 

engagement. Desirable behaviors include 

reading notes, reading the screen, writing in 

notebook, talking and listening on topic, asking 

the instructor a question, responding to an 

instructor question, group discussion and 

looking at laptop. The remaining behaviors 

were classified as undesirable. We classified the 

desirable behaviors further into active and 

passive [43]. During traditional lectures writing 

in notebook and discussing with faculty was 

considered as active behaviors, while reading 

notes was considered passive engagement 

behavior. During the VIP lectures writing in 

notebook, discussing with faculty and following 

class discussion were considered active, while 

looking at the screen or notes was passive.  

The goal of the study was to observe maximum 

number of students who are engaged. This 

study was done through a survey conducted for 

the students, and which is shown in the table 

below. In both strategies, we classified the 

desirable behaviors further into active and 

passive [43]. In both the strategies the 
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predominant behavior is writing in notebook, 

which is (72.8 %) in traditional and (64 %) in 

VIP strategy. Writing during Traditional way of 

lecture is followed by reading the notes (71 %), 

whereas in VIP lecture writing is followed by 

class discussion (64 %) as shown in the Table 1, 

which is a passive behavior and which was not 

observed in the traditional lectures. We note 

that in both the ways a majority of behaviors 

are active with a very less margin between 

them.  

Since the observations were been studied during 

the pandemic online lectures, it is difficult for 

us to triangulate the survey data with any other 

method. But we have checked the engagement 

of the students via an activity done using 

Padlet, in which with every lecture the students 

were asked some questions discussed during the 

lecture itself. Students were given two minutes 

of time to put forward their thoughts on the 

same via Padlet, which helped them to clear 

their thoughts on the same topic and at the same 

time ensured the engagement in the class too. 

Depending on the type of question there were 

slight variation in the time given to answer. 

Three to four questions were asked per session, 

which gives a strong reflection of engagement 

during VIP lectures. We can indirectly 

triangulate the same with the results shown in 

our assessment and evaluation after applying 

the VIP techniques, which is shown in the Fig. 

3. 

 

CONCLUSION 

This paper addresses the importance and 

effectiveness of online tool VIP for students 

aimed at self-learning and better understanding 

and focusses on different assessment-evaluation 

techniques for the quality assurance. We have 

used three ICT tools i.e. Visuals, Instructional 

strategy (TPS and interview) and Presentation 

(VIP) along with our online lectures during this 

current pandemic. Overall, preliminary results 

show positive perceptions on the use of these 

online tools when merged with the traditional 

classrooms. Students emphasize the usefulness 

of visuals as reference material to clear their 

doubts and Presentation followed by 

Instructional strategies as an efficient way to 

boost their confidence and hold on the topic. 

Results show that the students preferred the 

practice of conducting traditional lecture 

followed by providing Visuals, Instructional 

strategy and Presentation. These strategies were 

useful for strengthening the concepts, for 

clearing doubts, and to prepare for exams. 

Results also show that the TPS made the class 

more interactive. Many online exercises were 

taken to measure the strength and knowledge of 

students. We reported the results about online 

problem-solving sessions taken after VIP 

lectures. We derived several suggestions from 

the study for future online learning and it will 

certainly play an important role.  Our findings 

regarding the engagement behavior of students 

also supports the benefits of VIP strategy.  

The results presented here may be helpful for 

other faculties when it comes to planning online 

teaching and learning in general and during the 

next terms. This paper presents findings from 

an initial study, and more experiments with 

different courses and student groups are 

required to authenticate the suggestions in this 

paper. The data size is currently limited and 

further work is required to oversimplify the 

results. 

REFERENCES 

1. D. L. Ball, “Bridging Practices: 

Intertwining Content and Pedagogy in 

Teaching and Learning to Teach,” Journal 

of Teacher Education, vol. 51, no. 3, pp. 

241-247, May 2000. 

2. M. J. Kintu, C. Zhu, and E. Kagambe, 

“Blended learning effectiveness: the 

relationship between student 

characteristics, design features and 

outcomes,” International Journal of 

Educational Technology in Higher 

Education, vol. 14, pp. 7, February 2017. 

3. S. Anand, S. Chatterjee, and K. Bijlani, 

“Pedagogy Experiments with Recorded 

Video Lectures,” IEEE Sixth International 

Conference on Technology for Education, 

pp. 193-194, January 2015. 

4. M. J. Lage, G. J. Platt, and M. Treglia, 

“Inverting the classroom: A Gateway to 

Creating an Inclusive Learning 

Environment,” The Journal of Economic 



Vinita Khatri, et. al.     4632  

 

© 2022 JPPW. All rights reserved 

 

Education, vol. 31, pp. 30-43, Winter 

2000.  

5. D. Kavitha, and D. Anitha, “Flipped 

Classroom Using ICT Tools to Improve 

Outcome for the Course 'Soft Computing' - 

A Case Study,” Journal of Engineering 

Education Transformations, vol. 32, pp. 

2349-2473, October 2018.  

6. Y. Hao, “Exploring undergraduates' 

perspectives and flipped learning readiness 

in their flipped classrooms,” Computers in 

Human Behavior, vol. 59, pp. 82-92, June 

2016.  

7. H. Pham, and H. B. Nguyen, “Teachers' 

perceptions about powerpoint use as an ict 

tool for teaching vocabulary in Vietnam,” 

European Journal of Foreign Language 

Teaching, vol. 3, pp. 104-119, October 

2018.  

8. N. Jabeen, and A. Ghani, Comparison of 

the traditional chalk and board lecture 

system versus power point presentation as 

a teaching technique for teaching gross 

anatomy to the first professional medical 

students. Journal of Evolution of Medical 

and Dental Sciences, vol. 4, pp. 1811-

1817, February 2015.  

9. D. Somekh, “Pedagogy and learning with 

ICT: Researching the art of innovation” 

Routledge, Taylor and Francis, July 2007. 

10. S. Dhawan, “Online Learning: A Panacea 

in the Time of COVID-19 Crisis,” Journal 

of Educational Technology Systems, vol. 

49, pp. 5-22, June 2020. 

11. A. D. Beth, M. E. Jordan, D. L. Schallert, 

J. H. Reed, and M. Kim, “Responsibility 

and generativity in online learning 

communities,” Interactive Learning 

Environments, vol. 23, pp. 471-484, May 

2015. 

12. M. Daumillera, R. Rinasa, J. Heinb, S. 

Jankeb, O. Dickhäuserb, and M. Dresela, 

“Shifting from face-to-face to online 

teaching during COVID-19: The role of 

university faculty achievement goals for 

attitudes towards this sudden change, and 

their relevance for burnout/engagement 

and student evaluations of teaching 

quality,” Computers in Human Behavior, 

vol. 118, pp. 106677, May 2021. 

13. S. Ghavifekr, T. Kunjappan, L. 

Ramasamy, and A. Anthony, “Teaching 

and Learning with ICT Tools: Issues and 

Challenges from Teachers' Perceptions. 

Malaysian Online Journal of Educational 

Technology, vol. 4, pp. 38-57, March 

2016.  

14. P. Redmond, “From face-to-face teaching 

to online teaching: Pedagogical 

transitions,” Proceedings Ascilite, pp. 1050 

– 1060, January 2011. 

15. N. W. Coppola, S. R. Hiltz, and N. Rotter, 

“Becoming a virtual professor: 

Pedagogical roles and ALN,” Journal of 

Management Information Systems, vol. 18, 

no. 4, pp. 169-190, March 2002.  

16. T. Volery, and D. Lord, “Critical success 

factors in online education,” International 

Journal of Educational Management, vol. 

14, no.5, pp. 216-223, September 2000. 

17. R. A. Khan, and M. Jawaid, “Technology 

Enhanced Assessment (TEA) in COVID 

19 Pandemic,” Pakistan Journal of Medical 

Science, vol. 36, pp. 108–110, May 2020.  

18. S. S. Sethy, “Students’ expectations about 

their grades versus course expectations 

from them. Will the mismatch ensure 

quality education?” International Journal 

of Quality Assurance in Engineering and 

Technology Education, vol. 2, pp. 1–15, 

October 2012. 

19. M. Eshaghi, “An Introduction to 

Computer-Based Assessment,” Strides in 

Development of Medical Education, vol. 

15, no. 1, pp. e86326(1-2), January 2018.  

20. M. Zlatović, I. Balaban, and D. Kermek, 

“Using Online Assessments to Stimulate 

Learning Strategies and Achievement of 

Learning Goals,” Computers & Education, 

vol. 91, pp. 32-45, December 2015. 

21. R. Olfos, and H. Zulantay, “Reliability and 

validity of authentic assessment in a web-

based course. Educational Technology & 

Society, vol. 10, pp. 156–173, October 

2007.  

22. J. A. Fredricks, and W. McColskey, “The 

Measurement of Student Engagement: A 



4633                                                                                                                                                     Journal of Positive School Psychology 

 

© 2022 JPPW. All rights reserved 

 

Comparative Analysis of Various Methods 

and Student Self-report Instruments. In: 

Christenson S., Reschly A., Wylie C. (eds) 

Handbook of Research on Student 

Engagement. Springer, Boston, MA, 

January 2012. 

23. J. J. Appleton, S. L. Christensona, K. 

Dongjin, and A. L. Reschlyb, “Measuring 

cognitive and psychological engagement: 

Validation of the Student Engagement 

Instrument,” Journal of School 

Psychology, vol. 44, pp. 427-445, October 

2006. 

24. A. P. Fagen, C. H. Crouch, and E. Mazur, 

“Peer instruction: Results from a range of 

classrooms,” The physics teacher, vol. 40, 

pp. 206-209, April 2002. 

25. J. K. Knight, and C. J. Brame, “Peer 

Instruction. CBE life sciences 

education, vol. 17, no. 2, pp. 5(1-3), May 

2018. 

26. H. C. Catherine, and E.  Mazur, “Peer 

Instruction: Ten years of experience and 

results,” American Journal of Physics, vol. 

69, pp. 970-977, August 2001. 

27. I. Vieira, A. P. Lopes, and F. Soares, “The 

potential benefits of using videos in higher 

education,” Proceedings of 

EDULEARN14 Conference, Barcelona, 

Spain, pp. 0750-0756, July 2014. 

28. G. D. Kuh, “The national survey of student 

engagement: Conceptual and empirical 

foundations,” New Directions for 

Institutional Research, vol. 141, pp. 5-20, 

March 2009. 

29. N. P. Subheesh, and S. S. Sethy, “Learning 

through Assessment and Feedback 

Practices: A Critical Review of 

Engineering Education Settings,” Eurasia 

Journal of Mathematics, Science and 

Technology Education, vol. 16, no. 3, pp. 

1829, January 2020.   

30. O. Rompelman, “Assessment of student 

learning: evolution of objectives in 

engineering education and the 

consequences for assessment,” European 

Journal of Engineering Education, vol. 25, 

pp. 339–350, December 2000. 

31. M. L. Epstein, A. D. Lazarus, T. B. 

Calvano, K. A. Matthews, R. A. Hendel, 

B. B. Epstein, and G. M. 

Brosvic, “Immediate Feedback Assessment 

Technique Promotes Learning and 

Corrects Inaccurate first Responses,” The 

Psychological Record, vol. 52, pp. 187–

201, Spring 2002.  

32. M. Paxton, “A linguistic perspective on 

multiple choice questioning,” Assessment 

and Evaluation in Higher Education. Vol. 

25, pp. 109-119, June 2000.  

33. S. Bonham, R. Beichner, and D. Deardorff, 

“Online homework: Does it make a 

difference?, The Physics Teacher, vol. 39, 

pp. 293-296, June 2001. 

34. K. K. Cheng, B. A. Thacker, R. L. 

Cardenas, and C. C. Crouch, “Using an 

online homework system enhances 

students’ learning of physics concepts in 

an introductory physics course,” American 

Journal of Physics, vol. 72, pp. 1447-1453, 

September 2004. 

35. M. Thoennessen, and M. J. Harrison, 

“Computer-assisted assignments in a large 

physics class,” Computers & Education, 

vol. 27, pp. 141-147, September 1996.  

36. N. Demirci, “University Students' 

Perceptions of web-based vs. paper-based 

homework in a general physics,” Eurasia 

Journal of Mathematics, Science & 

Technology Education, vol. 3, pp. 29-34, 

June 2007. 

37. G. Kortemeyer, E. Kashy, W. Benenson, 

and W. Bauer, “Experiences using the 

open-source learning content management 

and assessment system LON-CAPA in 

introductory physics courses,” American 

Journal of Physics, vol. 76, pp. 438-444, 

March 2008. 

38. W. R. Evans, and M. A. Selen, 

“Investigating the use of mastery-style 

online homework exercises in introductory 

algebra-based mechanics in a controlled 

clinical study,” Physical Review Physics 

Education Research, vol. 13, pp. 

020119(1-10), October 2017.  

39. B. Gutmann, G. Gladding, M. Lundsgaard, 

and T. Stelzer,  “Mastery-style homework 



Vinita Khatri, et. al.     4634  

 

© 2022 JPPW. All rights reserved 

 

exercises in introductory physics courses: 

Implementation matters,” Physical Review 

Physics Education Research, vol. 14, pp. 

010128(1-12), May 2018. 

40. D. R. Sadler, “Formative assessment: 

revisiting the territory,” Assessment in 

Education, vol. 5, no. 1, pp. 77-84, March 

1998. 

41. T. S. Roberts, “The Use of multiple choice 

tests for formative and summative 

assessment,” Australian Computer Society, 

Inc. Eighth Australasian Computing 

Education Conference (ACE2006), Vol. 

52, January 2006.  

42. P. Black, and D. Wiliam, “Developing the 

theory of formative assessment,” 

Educational Assessment, Evaluation and 

Accountability, vol. 21, no. 1, pp. 5-31, 

January 2009.  

43. R. E. V. Junod, G. J. DuPaul, K. J. Asha, J. 

V. Robert, and S. C. Kristi, “Classroom 

observations of students with and without 

ADHD: Differences across types of 

engagement,” Journal of School 

Psychology, vol. 44, pp. 87-104, April 

2006.  

 


