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The unexpected lockdown announced by the Government of India on March 21, 2020 with an
aim to control the COVID-19 pandemic has had several effects on the education of school and
college going students. In this paper, we examine the effectiveness of teaching and
preparedness of the stakeholders at the University of Delhi, and the impact of the lockdown on
students currently enrolled in the Undergraduate program at the University. Our analysis
draws on a regression study, which uses the data of 181 undergraduate students collected
through an online survey. We find that average student participation and teaching regularity
drops significantly in an online setting. From the regression model established, efficient
curriculum coverage implies a reduction in the probability of adoption of ineffective online
methods by 25 percent. A majority of students would prefer on-campus classes, throwing light
on the efficacy of existing educational infrastructure.
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Introduction

The Coronavirus pandemic has forced the education sector to move entirely to an online setting without
awarning. Although the teacher quality, course requirements and material remain identical in an offline
and online setting, noticeable differences arise among the two, which are bound to have effects on class
participation as well as class performance.

Studies conducted on classroom participation of students in each of the two settings reveal interesting
insights. Galyon. Heaton. Best, et al (2015) * studied group cohesion, class participation, and student
performance in a physical classroom as well as a hybrid setting (which included online teaching and
physical examinations). The study found that participation in both settings was high, but group cohesion
and student performance were significantly lower in a hybrid setting. Despite identical course
requirements, the participants favored a conventional classroom over a hybrid one. Caspi. Chajut. and
Saporta (2008)? found certain gender differences in participation in the two modes of teaching, where
men were more interactive in a physical classroom setting whereas women were more active in
participating through written communication in an online setting. Their study also concluded that all in
all, an online environment was not conducive for either gender. However, there is a dearth of studies to
measure the effectiveness of a sudden transition to the online mode of teaching, forced by the pandemic,
in the University of Delhi.

The University of Delhi is a collegiate public central university which witnesses students from diverse
backgrounds each year. It offers a plethora of courses, such as language courses, arts courses in subjects
including, but not limited to Philosophy, Psychology, Economics, History, Geography, Political
Science, Sociology and Journalism, and commerce based courses such B.Com, Business Economics

! Galyon, C.E., Heaton, E.C.T., Best, T.L. et al. Comparison of group cohesion, class
participation, and exam performance in live and online classes. Soc Psychol Educ 19, 61-76
(2016). https://doi.org/10.1007/s11218-015-9321-y

2 Caspi, Avner & Chajut, Eran & Saporta, Kelly. (2008). Participation in class and in online
discussions: Gender differences. Computers & Education. 50. 718-724.
10.1016/j.compedu.2006.08.003.
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and Business Studies. These majors contain little to no practical elements, and can have a somewhat
smoother transition to an online platform. For certain other subjects, like Mathematics and Statistics,
an online transition is less feasible, but can be made possible with proper tools such as an online
interface to type mathematical equations and formulae. However, for most scientific disciplines,
including but not limited to, Applied Science, Biomedical Science, Botany, Chemistry, Physics,
Zoology and Radiography require exposure to experimental lab work and self-practice of the same. For
subjects such as Computer Science, Fine Arts, Music and Dance, it is important for students to have the
required tools such as software compatible computers along with required software, paints and canvas,
musical instruments, and an open space to practice, as these components form an integral part of their
course learnings. Subjects such as Physical Education, Vocational Studies and Social Work also
struggle with similar issues. Apart from a diverse array of subjects, regional differences among students
impact their learning outcomes, as the problem of access to these online facilities comes into

In this paper, we focus our attention on the perceptions of undergraduate students at the University on
teaching effectiveness and class participation before and during the lockdown. The main contribution
of this paper is to assess the participation of students in current times along with measuring the
effectiveness of online teaching and preparedness in handling the transition to an online teaching
environment. This paper is the first step towards acknowledging the problems in the e-learning process,
which highlights how this seemingly progressive transition to online learning might, in reality, be a
move that takes us back insofar as gender, regional, and income inequalities are concerned.

Methodology

Data Collection

Primary data was collected via an-online survey and circulated among students and peers using social
media platforms such as WhatsApp and LinkedIn. The survey was split into two guestionnaires, one
aimed at students and the other towards teachers.. The questions were carefully designed for students
to emphasize on environments before and during the lockdown using a linear scale of attitudes and
agreement:

1. Basic description of college, course and year of study
2.  Number of relevant technological devices owned and family members who use them
3. Pre-lockdown —
a. Participation in the classroom
b. Quality of teaching methodologies
c. Effectiveness of in-person classes
4. Quarantine —
a. Efficient curriculum coverage
Teaching regularity
Teaching methods
Participation in the online setting
Effectiveness of administration grievance counselling
Perception on online classes as a permanent substitute
Expectations of a future culture of education
Overall effectiveness of Online Classes

Other questions of interest included the merits and demerits of using online methods and possible health
concerns, both physical and mental.

A crucial objective of designing the survey for teachers was to attempt an assessment of personal
attitudes towards the online learning culture using qualitative, anecdotal comments. The following
guestions were included:
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Rating personal comfort with regards to using digital platforms
Effectiveness of communication received from administration and grievance counseling system
Issues faced with using online methods
Views on preparedness of students for examinations
Expectations of future education culture
. Overall effectiveness of online classes
7. Comments on a desired course of action to conduct semester examinations

Analysis of collected data includes a descriptive summary along with inferential statistics, and a
Multinomial Logistic Regression Model fitted for the student sample using Python and Microsoft Excel.

Theoretical Construction

Inferential analysis of the data involved assessing sample means of ‘Participation in learning’ before
and during the lockdown, under a null hypothesis that there is no change in average participation of
students over the course of classroom teaching and online platforms, as stated below:

Ho: pa - p2 =0
(No change in Average Participation)
Haipi-p2 # 0
(Shift in Average Participation over the population), where
u1 =Average Participation before the lockdown
uz = Average Participation during the lockdown

Various factors that shall have a hypothesized effect on the sample, such as stratification of respondents
with respect to course of study, college, year of study, and personal preferences over the college
attended. Furthermore, financial and educational infrastructure of individual institutions concerning the
objective of the study were not implicit in analysis owing to constraints of data collection brought on
by government regulations of strict quarantine and social distancing, as an offline study of the
aforementioned would be more effective. Said constraints also lead to limited reach of the survey among
the students of the University, raising questions about the sample chasen being truly representative.
Thus, we do not have any assumed or known population variance of the variable for the hypotheses
above. A Student’s t distribution was used to formulate the test statistic, with respective sample means
as unbiased estimators of the variable under study, i.e. Participation.

Regression analysis as a Multinomial Logistic Model is made using Online Effectiveness as the
dependent variable. The ordinal nature of this variable is assumed to have equal placement of the
response categories and treated as hominal. Independent variables considered are summarized below:

1. Curriculum — Efficiency of curriculum coverage during the lockdown
Regularity — Regularity of teaching during the lockdown
Participation — Student participation using online methods
Grievance Counsel - Effectiveness of administration grievance counselling
Future Culture - Expectations of a future culture of education, treated
F, as a dummy variable for Future Culture - 1, if “On campus classes”, and 0 Otherwise

The model used is a generalization of logistic regression in multiclass problems, where the dependent
variable is categorically distributed with more than two responses, as is applicable in this study. The
model predicts the probabilities of these categories, initially using a linear predictor function comprised
of regression coefficients (weights) and respective independent variables

3
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score (X, k) = Br. Xi, Where

Xj is the vector of explanatory variables describing observation i, and B is a vector of weights
associated with the variables, and the score is associated with assigning observation i to category k. For
all i ranging from 1 to N, there exists a set of M explanatory variables Xy, ....Xwu,and a dependent
variable Yiwith k possible responses, assigning each with a number from 1 to K.

To arrive at the multinomial logistic regression equations for K categories, K-1 equations are formulated
with one response category of Yias the pivot, or reference category, and the remaining K-1 outcomes
are individually regressed against the pivot. Thus, we have the following relative probabilities:

PYi=1) _ )
In pyizgy = A Xi

P(Yi=2)
P(Yi=K)

= . X

Pr (Yi=K—-1)

In Pr (Yi=K)

= fe1. Xi

Exponentiation of the equations above and solving for individual probabilities yields-

Pr(Yi=K

The sample was split into individual training and testing data sets to polish the regression model. A
confusion matrix was formulated to obtain parameter counts such as true positives and false negatives.
Accuracy, Recall, and Precision of the model were evaluated using the confusion matrix.

Results

Descriptive (Annexure 1 for complete set of responses)

1. Overall Effectiveness — Average response of effective learning across the two periods shifts
from “Somewhat Effective” (sd = 0.85) to “Somewhat Ineffective” (sd = 0.86). Regression
results described below expand on the same.

Participation — Modal responses from classroom to lockdown conditions changed from
“Somewhat Attentive” to “Somewhat Inattentive”, indicating a decline in attention span.
Testing the hypothesis of unchanged average participation revealed high significance with
reasonably low probability (t = 8.712, p ~ 0). Participation has significantly reduced due to a
shift from pre-lockdown to online learning methods.
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EFFECTIVENESS OF CLASSES
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& Physical Setting

Online Setting
21

N
I__I_

Extremely Somewhat Neither Somewhat Extremely
ineffactive ineffective  effective, nor effective effective
ineffective

Curriculum Coverage — A majority of respondents agree with the absolute ineffectiveness of
curriculum covered during the lockdown, which also conforms to a low frequency in the
regularity of teaching using online methods as opposed to classrooms (t = 13.25, p ~ 0).

Teaching Methodologies — A majority of lessons conducted are through assignments and

projects, followed by self-compiled notes by the instructor and live lectures on online video
conferencing applications.

REGULARITY OF TEACHING DURING THE COVID-19
PANDEMIC

2

sometimes Always

Preferences — 76 percent of respondents do not prefer online learning as a substitute for
classrooms, and about 59 percent would like on-campus classes in the future.
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6. Features of online learning — Students agree on the characteristics of convenience (42%) and
self-paced learning (36%). Respondents find difficulties in online methods with respect to a
lack of interaction (70%) and issues with network and connectivity (60%). Responses also
conformed to various health concerns, such as strain on eyesight (74%), headaches (53%), and
physical inactivity.

ONLINE CLASSES AS A SUBSTITUTE FOR

IN-PERSON CLASSES
2%

Regression (Annexure 2 and 3 for the complete model)

The model predicted log odds coefficients for four regression equations, with the category “Extremely
Ineffective” of the dependent variable, i.e. Online Effectiveness as a pivot. The regression equation for
the probability of choosing “Extremely Effective” relative to the probability of falling in the pivot
category is as follows:

Pr (Yi="Extremely Ef fective") ) . L. .
Pr (Yi="Extremely Ineffective”) 0.9236 (Curriculum) + 2.124** (Regularity) +

0.8131*(Participation) +

1.4717** (Grievance Counsel.) + 2.8673** (F)
*p<0.1
**p<0.05

An increase in participation and regularity increases the relative odds of Extreme Effectiveness by as
much as 2 (~2.254) times and 8 (~8.364) times respectively. Effective grievance counselling raises the
same odds by 4 (~4.356) times. Falling in the pivot category (Extremely Ineffective) reduces by 25
percent with an improvement in curriculum covered, as indicated by Marginal Effects calculated using
the average of effects at each observation. Grievance counselling reduces the same probability by about
11 percent. The confusion matrix to assess the accuracy of the model shows precision as high as 72
percent and recall as much as 64 percent.
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Note: The diagonals represent accurate predictions.
0: Extremely Ineffective
4: Extremely Effective

Discussion and Conclusion

Primary data collection from teaching staff (n = 11) reveals unanimous agreement on the lack of
interpersonal connection with students to keep up with the overall progress of lectures imparted.
Concerns are raised with respect to the nature and fairness of assignments and internal evaluation
conducted, often as a proxy for curriculum coverage. Flaws in the evaluation aforementioned indicates
a lack of uniformity to assess skills and preparedness of the student. Teachers report a consistent pattern
of using unfair means to submit assignments and classwork, which leads to aggressive free riding.
Comments recorded reflect a lack of institutional support as a two-way feedback expected to be
facilitated by the administration is absent. As one respondent noted, “teachers are left at sea to devise
their own”.

Responses concerning terminal semester examinations of the senior (graduating) Class of 2020 largely

reflected an opposition towards online methods and agreed on past performance/internal assessment
evaluation, postponement of examinations, or using conventional offline methods in differed periods
with groups of candidates as more viable alternatives. The results enumerated above do not bear much
significance due to a small sample size and lack of representation, but the conclusions drawn closely
match the response set of students with respect to the agreeability of online learning methods
independently employed in a state of haste.

The strong dissatisfaction with online learning is multifaceted. Social, pedagogical, and technical issues
for the instructor can be solved with a domain of administrative/back-end support, along with
facilitating a feedback loop with the learner, who faces issues broadly categorized in the area of
knowledge generation and absorption, applied aptitude, and collaboration. A fragmented approach to
continue teaching by instructors of the University is independently organized at present, with virtually
no platform to assess any measurable outcomes of the preparedness of the student with respect to
terminal examinations. The current pandemic shall lead to long term sustained efforts that restrict
students from going back to physical classroom settings. Hence, at this point, we might benefit from
further research on the assessment of accessibility and robustness of a digital infrastructural network
available to the undergraduate students of the University. We also recommend that gender disparities
in enrollment rates among different institutions be assessed since there might be changes owing to
economic difficulties associated with the lockdown and the pandemic.
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The commencement of a portal to conduct Online Open Book Examinations of the graduating class has
received a less than lukewarm reception, which also opens a discussion on logistical capacities to
manage such a behemoth task of evaluation. However, it is of utmost importance to initiate the
development of a common portal that digitizes up-to-date learning resources and reading material for
the upcoming semester. To resolve the ambiguity of measuring the participation and knowledge gained
by the student, apart from the adjustment of curriculum according to the viability constraints posed by
online methods, instructors must also employ collaborative, group activity oriented, and application
based pedagogies to engage the (virtual) class.

Annexure

1. Descriptive Statistics Results

YEAR-WISE DISTRIBUTION OF RESPONSES

I First Year
I Second Year
M Third Year

" CLASS PARTICIPATION

65

& Physical Setting

21 Online Setting

2 !

Mot attentive, Somewhat MNeither Somewhat Maost
irregular not attentive attentive, nor  attentive attentive,
unattentive regular
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QUALITY OF TEACHING METHODOLOGIES IN A
PHYSICAL CLASSROOM SETTING

Extremely Somewhat MNeither effective, Somewhat Extremely
ineffective ineffective nor ineffective effective effective

EFFICIENCY IN COMPLETION OF CURRICULUM

75

3

Extremely Somewhat Neither Somewhat Extremely
inefficient inefficient inefficient, nor efficient efficient
efficient
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ONLINE CLASSES AS A SUBSTITUTE FOR IN-PERSON
CLASSES

2%

EFFECTIVENESS OF GRIEVANCE COUNSELLING UNDER
THE ENROLLED INSTITUTION

62

3

Extremely Somewhat MNeither effective Somewhat Extremely effective
ineffective ineffective nor ineffective effective
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FUTURE PREFERENCE OF EDUCATION CULTURE

On-campus classes

W online education
Mix of online and in-person
classes

MERITS OF ONLINE SCHOOL SETTING DURING THE
LOCKDOWN

I 1
Time Accesibility  Relatively less  Conducive Self-paced Mo benefit
Convenient workload anvironment learning
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DEMERITS OF ONLINE SCHOOL SETTING DURING THE
LOCKDOWN

HEALTH CONCERNS FACED DURING THE
COURSE OF ONLINE CLASSES

Increased Headaches Spinal Irregular sleep Physical Mental health

strain on discomfort inactivity concerns due

eyesight to prolonged
isolation
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2. Multinomial Logistic Regression Summary, Pivot Category: Extremely Inefficient (1)*
(Using Python, JupyterLab)
Online Effectiveness=2 coef std ermr Z P=z|] [0.025 0.975]
¥ 20076 1001 2005 0045 0045 3970
¥2 03501 0407 03560 0390 -0448 1148
¥3 05045 0206 1.702 008% -0076 1.085
¥4 01933 0341 0531 051 -0470 03867
¥5 -00904 0343 -0.264 0792 -0762 0582
Online Effectiveness=3 coef stdermr Z P=z|] [0.025 0.975]
®¥ 1.8481 1.003 0.066 -0.11% 38N
X2 11772 0479 0.014 0238 2116
X3 028422 0325 0.010 0204 1.430
¥ 10959 0336 0.005 0340 1.852
¥5 -01467  0.357 0.681 -0.847 0.554
Online Effectiveness=4 coef std ermr P=lz] [0.025 0.975]
¥ 14022 1.040 0177 -0.635 3.440
¥2 16422 0542 0.002 0580 2705
¥3 07303 0390 0.061 -0.034 1.494
¥4 10882 04338 0013  0.231 1946
¥5 12486 0527 0018 0215 2282
Online Effectiveness=5 coef stdermr P=lz] [0.025 0.975]
¥1 -08238 1518 0.542 -3.804 2047
X2 21240 0728 0.004 0697 3.551
¥3 08131 0492 0.009 -0152 1778
¥4 14717 0553 0.008 0387 2557
¥5 28637  1.087 0.008 0734 4993
* X1: Curriculum
X2:Regularity
X3: Participation

X4: Grievance Counsel.
X5: Future Substitution
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3. Marginal Effects Summary (Using Python, JupyterLab)
MMLogit Marginal Effects
Dep. Variable: Online Effectiveness
Method: dydx

overall

Effectivenessz=1

Effectivensss=3

Online Effectivensss=4

Effectivensssz=5




