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Abstract

This study examined the perceptions of educators, in the Thoothukudi district of Tamilnadu,
India, on how the public health lockdowns provoked by the COVID-19 pandemic could have
affected the academic performance of high school students with specific reference to the
science stream of studies and how this in turn could have affected their future orientations
toward opting for higher education or a career in science subjects. A qualitative approach was
taken, and data were collected through individual interviews, focus group discussions and an
analysis of the pre-post pandemic performance of students studying science. The key findings
of the study are that high school students have suffered significant learning loss in the
foundations of science learning and that students’ interest and confidence in the learning of
science in their higher classes has declined. Based on these reports, the paper makes
recommendations on how the impact of these losses could be mitigated.
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Introduction
virtual modalities were  formulated.

The COVID-19 pandemic as in almost
all other parts of the world, caused the
shutting down of schools in Tamilnadu, India
beginning from the early part of March 2020
(Government of Tamilnadu, 25th March,
2020). Since this was an entirely
unexpected situation, the process of
education ground to a halt, particularly
during the early periods of the lockdown.
Although schools have sporadically opened,
subsequent waves of the pandemic have
led to severe disruptions in education all
over the country (e.g., Laloo & Kharkongor,
2020). Gradually, governments both central
and state, began to make arrangements to
cope with this situation. Supports from the
school education system through online and

Governments produced an enormous
number of videos on educational subjects
and broadcasted them through television
and internet channels (e.g., Government of
India (Ministry of Human Resource
Development, 14th July 2020; Government
of Tamilnadu (Department of School
Education, 29th July, 2020). The State
Council for Educational Research and
Training (SCERT) in Tamilnadu produced
worksheets and other learning material in
the form of texts, audios and videos and
made them available online, for all
government school students in grades 1 to
12 (e.q.,
https://www.kalvitholaikaatchi.com/).

*Correspondence concerning this article should be addressed to A. Vijay, District Institute of Education
and Training, Vanaramutti, Tamilnadu, India. E-mail: n.alagar.vijay@gmail.com
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The teaching-learning relationship
shifted to the virtual, online modality almost
by default. The teacher community put in
significant efforts to use these materials to
continue the process of teaching and
learning. However, students’ accessibility to
smartphones, recharging costs, network
speed, teachers’ skills to handle digital
classes, time to teach prescribed syllabus,
online evaluation and many such factors
limited the quality of educational
interventions, resulting in severe learning
losses (ASER, 2020).

Learning loss refers to “...any specific
or general loss of knowledge and skills or to
reversals in academic progress, most
commonly due to extended gaps or
discontinuities in a student's education”
(The Glossary of Educational Reform (n.d.).
This loss in acquiring knowledge and
understanding is understood to be beyond
the control of the learner. This study focused
on how teachers and educators perceived
this loss and what future impact in their
opinion this learning loss could have on high
school students’ learning, with particular
reference to science subjects.

Research Questions

This study aimed at answering the
following research questions:

1. How did the COVID-19 induced
lockdowns affect the learning of science
amongst secondary students?

2. Which areas of science learning are most
affected by the COVID-19 induced
lockdowns?

3. How did this learning loss in science
influence students’ decision to select
science for further studies?

4. How did this learning loss in science
affect the learning of science in higher
studies?

5. What are the specific interventions that
could be provided to reduce the adverse
effects of the learning loss experienced
by students?

Research Setting

This study was conducted in the
Thoothukudi district  of  Tamilnadu
comprising 68 Government Schools and
126 Aided Schools with classes 9 to 12.
Approximately 72,010 students in grades 9
to 12 (age 14 to 17 years) study in these
schools. The district has 40 higher
(collegiate) educational Institutes. The
school and collegiate education systems
were both included in the study. In summary
the educational institutions included were:
District Institute of Education and Training
(DIET), Block Resource Centres (BRCs),
Higher secondary schools, Arts and Science
colleges, and Education colleges.

Research Design

The research followed the qualitative
methodology. Data were collected using
three strategies: a) interviews, b) focus
group discussions and c) desk review of
student attendance and academic
performance. Data were analysed through
organizing and coding techniques. The
process followed is shown in Figure 1. Tools
for the focus group discussion (FGD)
preparatory studies. Data validation through
triangulation and theme extraction were the
main qualitative techniques applied.
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Figure 1: Research Design
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Participants

Professional educators from the
school and collegiate education system
were purposively selected based on their
experience of the system and of students
from this cultural and socioeconomic
background. Selected participants were
active professionals and well known for their
contributions to the effective functioning of
the district’s school education system. They
were experienced in curriculum
development, learning material
development and text book writing. They
were also resource persons for in-service
teacher training programmes. These
persons were recruited on a voluntary, opt-
in basis. Table 1 presents participant
details.

Within the Indian system of education,
a two year higher secondary period of study
follows high school, namely, Grades 11 and
12. Students select specific streams of
study. These include i) Science with
Mathematics ii) Science with Biology iii)
Humanities and iv)

vocational streams. The researcher planned
to analyse the relationship between
students’ school attendance and their
academic performance in science subjects
using students’ Grade 11 attendance
registers and mark sheets. They were
collected from three Higher Secondary
schools of Thoothukudi district. These
schools were purposively selected keeping
in mind that well-functioning schools were
required.

Tool Development

Data were collected using three tools:
1) Interview questionnaire, 2) Focus Group
Discussion Objectives Questionnaire (for
probed follow up) 3) Data collection form (for
compiling the interviews). These tools were
developed by the researcher and other two
experts in educational research.

Prior to development of the tools the
researcher developed the rubric for the tool,
within which the dimensions of science
education at the higher secondary level
were articulated. A brief preparatory study
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was conducted in the field. The researcher
had informal conversations with school
teachers, teacher educators, supervisors,
college professors and students in the high
school and higher secondary age range
(i.e., 14-17 years) to understand the
parameters for the rubrics of the tool. The
researcher then conducted a tool

development workshop following which two
experts with wide ranging experience in
educational research worked together to
finalise the rubrics for the development of
the research tools. The finalised rubrics
were converted into questions for the
interview, focus group discussions and for
the document data collection.

Table 1. Description of Study Participants

N . . No of
Type of Institution Designation participants
Block resource centre Block Resource Teacher 8

Educator (BRTE)

Higher secondary school

Post graduate Teacher 21

Bachelor Teacher (BT)

Assistant 6
High Schools BT Assistant 15
Arts and Science College Assistant professor 5
College of Education Assistant Professor 2
District Institute of Education and

Training (DIET) Lecturer 2
Teacher Training Institute Principal 1
Total 60

express their opinions clearly and

Procedure elaborately. Responses were recorded as

well as written down verbatim by the

Interview researcher. The written notes were verified

Thirty participants were purposively
selected and interviewed. Fourteen of them
were school teachers, six were block
resource teacher educators, eight were
college professors and two were DIET
lecturers. With careful attention being paid
to public health issues, the interviews were
conducted in person or through telephone
calls. All interviewees were provided with a
written orientation a few days prior to the
research in order to familiarise them with the
purpose and objectives of the study. The
duration of the interview ranged from one
hour to two hours. Care was taken to ensure
that each participant had sufficient time to

by corroborating them with the recorded
version. The final notes were shown to
interviewee for confirmation of their
response.

Focus Group Discussions (FGD)

Thirty persons participated in the
FGD. They comprised: fourteen high school
teachers, thirteen higher secondary school
teachers and three BRTEs. Three panels of
10 individuals each was formed. Two
independent BRTEs and the researcher as
acted as the moderators. Three
independent script record writers noted the
discussion responses by participant name.
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The final written notes were shown to
participants for confirmation of their
response. Each panel was for a duration of
about 90 minutes.

Document Review
This part of the study collated

information pertaining to marks obtained by
students in science subjects and their class

attendance. Marks obtained by individual
students in grade 10 (academic year 2018-
2019) who enrolled in the science stream in
grade 11 (academic year 2019-2020) from
selected schools and their attendance
pattern against total working days were
noted. Further details are provided in Table
2. These data were all were systematically
collected into the data collection form
developed for this purpose.

Table 2. School Details

S.No Name of the Types Number of Number of Number of
school students Students Students
enrolled in enrolled in enrolled in
science stream science stream | science stream
in standard 11" | who obtained who obtained
in 2019-2020 more than 90 less than 90 %
academic year % attendance attendance in
in their 10t their 10t class
class (2018- (2018-2019
2019 academic | academic year)
year)
1 School 1 Government 37 34 3
School
2 School 2 Aided School 82 79 3
3 School 3 Government 43 41 2
School

The three data sources were triangulated to verify internal validity.

Data Analysis

The data obtained from the interviews and
FGDs were in the narrative form. The

Inductive coding technique was used to
analyse the data. Figure 2 below shows the
steps followed to code this data and extract

the salient themes in the data.

Figure 2: Steps of Data Coding and Theme Extraction
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Findings

The findings are presented below,
against the research questions articulated
for this study. Verbatim excerpts from
interviews are presented to illustrate the
findings. The original excerpts are
presented in Tamil and paraphrased in
English.

Research Question 1. How did the COVID-
19 induced lockdowns affect the learning of
science amongst secondary students?

Thematic extractions from the data firstly
indicate that the foundations of science
learning could have been weakened and
students may have forgotten basic
concepts. Given below are verbatim
extracts from the interviews that illustrate
this finding.

”10 b @ LIy reTeuisail_Lb eTaflw oPlailwed
spsgIsamaer Lpm Cseradl CaLsLiLmd Cumg
Fnl_ LIFVNES AIoLiLi(h) S TDeTd. e idker
INSTCR SDD LG LILIGHL F(BSSHIFH6 T
Bevestajsm FawLiL®EaTmess.”

2 wyBlenavriLiaied maiw e QR

English paraphrase: 10th graders find it
difficult to answer even when asked about
simple scientific ideas. They find it difficult to
remember the basic concepts they have
already learned. High school science
teacher.

“ 9y GiTe» VG eu @G LILjFefe) yPlawied LimL_Lb
BLg&ILd CLg osewen Lfpa C\&maTareLd
YDA UTWEDET, OGTaTenSS 6T
Cunaimeauperp FHlwns GlFTavwayd aNeTEsa Lb
Q\LI@HLO LITGUITGHT LOTERTeU F&H AT (LpLg WeTGVEaV.
LML 5% (5355 GGITNIL_GT GGTeHD LI
QUITBSD (Lp(LpELOWTET L|AFemev 2 (HaITS5HS
O meter FewtnyH GEIDesTH.” GG 6U@LILY
T(HFGLD RETLSTLD 6u@GLIL YFHwig.

English paraphrase: Most students are not
able to understand and correctly define
science definitions, principles, etc. during
online science classes. They find it difficult
to put together a complete understanding
of the subject matter. Ninth grade teacher
taking online class.

“oyflaflwed LML BI&EESSTT QFLMS T aT
QLIBLOLITGUITGHT LDTGRTe FSH6T FFILITS
CeFuiwaledene. QOFTHSSHLILIEBLD
VS BB T %@ @GLD Foup et aflenL_semarGuw
TSI BT D6STH. ()G 60N (BbSGI 6T/5I% 6T

LD TGT6U 7% 6 68T 9y M) aflwied &mmed
LITHLILIGH L BEIGTaTg)| 6TGTLIGNS M

w1y Hng.” CuadBleme eu@LiL) A Mwg .

English paraphrase: “Most of the students
did not do the worksheets for science
subjects properly. They also write incorrect
answers in the given unit exams. From this
we can see that our students’ learning skills
are affected.” High School Teacher.

Research Question 2: Which areas of
science learning are most affected by the
COVID-19 induced lockdowns?

Another common theme running through the
data is that learning both at the level of
theory as well as practicals have been
affected by COVID-19 induced lockdown.
Given below are verbatim extracts from the
interviews that illustrate this finding.

“LOTESTOU FHGTTGD LIS LITL_ (155 %6 6T
yp& Gamarer (g walleeme. Blevearaled
@G &% Olararar Gaussirig ur omMlawed

U TWMDSE 6T, BFaT, ClFWeLpeODHaT,
Qs metenssaer, CarL LITEHS6T G WelDe»D
e ium b QFuiw wprg wimoed o ararg.” 9ib

u@GLIL 9 Ffw.

English paraphrase: Students could not
understand the new syllabus. They found it
hard to memorize the scientific definitions,
rules, processes and principles that need to
be memorized.” 9th grade teacher.

“o wiBlenev OEseweT afleTTssar 9Bleflwied

UL $&53SI%6T QS mL_jumeT erpiuiLi®d
Cung 1TSS ar o 6TouTsISH) FEFHS S5
LIS eflEs @eTm @)TewT(h) LDTCSST6 Jdb6TT6
Fnl_ (P Wefledenev. Q)FETELHGILD 6 75 6iflGoT

g Plaflwed LT SHHD LITHLILIGHL BSHIGTeTS 6165

SBlw wpy&wg.” 10 au@Liy) 9@ Awg.

English paraphrase: When questions
requiring higher order thinking are raised in
relation to science subjects, not even one or
two students are able to absorb and answer
those questions. 10th grade teacher.
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“ oy GEIEH VT 6U @G LILIF e U6y
QFwdLITH % 5% CLITSILLTET (LSS WSS LD
Qasr®&s g waellevenev. GrrLdlere o
SmgenTions Fev QFwaLTHSar oL HGLo
ST L (py&Engl. CogyLd 6Ths eTalD @ BILD
&Y, GTEVET eLpevLd GlFwipemm L LuPFsenar
a1y erreyth Gprg gy uieus GlFuipenpL
LB @)eVeVTLOE) LDTERToU % @5 2 Blailed
sPLISSH60 (Lp(LpewLo e _wingl.” GoaBlenev
U@Ly P fw.

English  paraphrase: Exploratory and
investigative lessons are not given enough
importance in online classes. We are only
able to use limited methods due to lack of
time. And no matter how much we use
demonstrations online, teaching science to
students would not be complete without
direct lab tutorial.” High school teacher.

Research Question 3: How did this learning
loss in science influence students’ decision
to select science for further studies?

The gap in the learning of science among
the secondary students, seems to reduce
their interest and confidence in the learning
of science in their higher classes. Given
below are verbatim extracts from the
interviews that illustrate this finding.

“oresTauisenet oypleafwed s al LB meT

S ieuLd %S GHDUTH 2 GTaTST6D 6 TsHaT
Guaplenevd Hevaflufled gmlaflwed Lim_Lb
Csip0s@LILS GeoDauns ST6T &)(hd@GLD.
wresraujsefl_ b Cuaid Guimg

QupLd LiTeTGeTTT Se6v, UGETIS LITL_BIG6H 6T
Cain0s®sg LyEsL CUTasTs
Qered@aipers.” 101 eu@Liy @ Mw.

English paraphrase: Students' interest in
science education has decreased and they
are less likely to choose science as a
subject for specialisation in higher
education. When | talk to students, most of
them say that they are going to study
humanities or business subjects. 10th grade
teacher.

“1015 U@ LIL (PSS QUBLD LOTEHTE FSH6T6D
BaNweded 9B &LoreT F)LI6) LicwT
sIhgsauisar Hresr 11D eu@Litied plaflwed
urL_mseer Gaip0s@LiLmiser. 5pCLmesw
@pBlenevuiled ermisar Laafl 101 eu@Liey
LOTGEsTo & 6T M NIG) LIML_EISe6T LITISS

vwin®eug CsNweaBRnSI. ST
eaugser 11b eu@gLitied gyplaflwenew LT _ors
G505 GLD UTUILIL|GED D TESSS 6T
QBEGL erary Bleaesiss Cpeir.” Goedplenev
eu@Liyy 2 ulflwed 9@ M.

English paraphrase: Only those students
who get high marks in science at grade 10
will choose science subjects for higher
secondary studies. In the current situation, it
seems that the 10th class students of our
school are afraid to look at science subjects.
So, | think they will be less likely to choose
science as a subject for higher secondary
studies.” High school biology teacher.

LomessTeu % afletT Yplaflwied SHMed 2jaTa
GdODUSTOD Yauisar GLoedpleney 2 mafwed
LML mIgear LfBg Gl merer HioLiLi(Reuriser.
G Guevplene @uwiniwed, GouFufwe,

2 uIHWed LIML_BIS6T 96T6 SFFHLD GTGTLISTG
ST LILG &% FILOLDIS Q)(HSGHLD 6T M)
BleOTEHFTDETH. (Q)SI 9UTHEHS G

Y FFE®SWLD BLOLIGeS (&6HDEWIL{LD
FPDLIRSHIUSTD e [FHaT plallwenev
Cupuy Liyserssts CsimGs @ LILIS e
BEFWILDOTE FT5ESMS IDLBHSHILD. 6p(5Casenar
S UTHT BN LITL_EIHe®aT
Caiplls®ssTavid Seuisarg spCLmasw
spmed @)pLifesr allenarey GLoedplenev
uGLYsalad LuT@Limu apu®s$$s s Gb.”
eul L my euerenow ,Fflwid Ludpmima.

English paraphrase: Students' levels of
science learning are declining, making it
difficult for them to understand higher
concepts in science subjects. They also
think that the higher the level of physics,
chemistry and biology, the more difficult it
will be to study. This will definitely have an
impact on their choice of science for higher
studies as it will cause them fear and lack of
confidence. Even if they choose science
subjects, the effect of their current learning
loss may affect the upper classes as well.
Regional resource teacher trainer.

Research Question 4: How did this learning
loss in science affect the learning of
science in higher studies?

A common theme in the discussions was
that learning loss due to lockdown could
have a significant impact on students’
choice of science for higher studies. Even if
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they had selected the science stream at
higher secondary level, the current situation
may have its effect on their continuation of
higher education (collegiate) in science.
Given below are verbatim extracts from the
interviews that illustrate this finding.

“uerafufled Gy eu@GLILID @D @)eOeVTLO
Wawed PG @)BSBIeN6V LOTERTo F% 6 68T
DN SBHGHLD DD DDV
FROLOWTES LUTHSGL. HBHSSHSS5

UG LILSaM6) 9eUTEHGT Fn (DB TSH LILGFS
Govanrigw @LpBleney @)pah@Ld Gmg)

I Litem yPlafwed sevaflulled ermpL@Ld
ur@LiL oeuiserg GLopLigLienls L L TWLOTS
gL GawiuyLd. ojeuiser oPlalwed seailenws
SEI%6T SOV CopLig Lt
Caip0sGLiLgG HPwapBed wippLd
apL@saH.” CedBlenew eu@Liy) Cou@ufwe
<2 Ffuwi.

English paraphrase: This way of learning
science without a direct classroom
environment at school can severely affect
students' ability to learn science. Impact on
basic science education will prevent them
from pursuing higher studies in subsequent
classes. It will change the way they choose
science education for their college
education. High school chemistry teacher.

“ et gyerafled ymlaflwed sHmedled @) pLiey

I LIBLDTGTTE) Y&/ BIFFUILDTE LOTCRTCU[F% 6T
DNIGHV FBISGT 6TH FHTeV LIGHT
umiLips et sevailewws Csip6lsHLILIGeILd
RBCoucmar Czip0)%HSSTILD SMGT B6OV
(LpeDUN SHLIBILD LTHLIGHLI 2 T TeELD.”

sevaflufwed Cugr&flwd.

English paraphrase: If there is a loss in
science learning at the school level it will
definitely affect students' selection of
science for their future career choice.
Professor of Education.

“GungioneT BieseT 8 BHS® SHLISSH LOHMILD
9o osr6y 2 gallser QFwiwliuL 1% LIL &G0
91| LOTEssTo 568 6T%) 1% M6V 9ymlailiied
svailenw LTHEGLD eTarLFed FbG55L0e0emev.
QYT TH @S DB DO @)LpLiL]
Serall Ll (B <yps @)oLilenes s GlFuiyd
umuitiLy eupmSLLL L 1) @B Blevevulled
wappLd Csres® augerd.” allevm & uwied

Cugn@fwyg , semev syplaflwied SO

English paraphrase: There is no doubt that
it will affect the future science education of
the students if adequate solutions are not
made available for further teaching and
other support. But that can change if they
are supported to overcome their learning
loss and given the opportunity to make up
for it. Professor of Zoology, College of Arts
and Sciences.

Research Question 5: What are the
specific interventions that could be
provided to reduce the adverse effects of
the COVID-19 induced lockdown related to
learning loss experienced by students?

Thematic extraction pointed to the common
opinion that remedial teaching with more a
supportive environment should be given to
students to re-learn basic science concepts.
Syllabus and text materials must be re-
designed such that students have the
opportunity to reacquaint themselves with
essential concepts. Besides, there must be
bridge courses in colleges to strengthen
science learning among students. Given
below are verbatim extracts from the
interviews that illustrate this finding.

“GELEVNM yaTafled G(h @)ewewTLILjLILITL LD
uLpmIsLILIL GauesT(BILD. FTELPGVLD

LoTessToU Ji%aifleur < plaflwied &mmenev
UILILIBES auiser GLopLig Lienis a6
wepuie Luflew auf) apL®Ssemd.”
sevaflufwed Cugn@fwy, sevaflufwed SO

English paraphrase: A supportive course
should be offered at the college level. It can
strengthen students' scientific learning and
enable them to pursue higher education with
greater motivation and  confidence.
Professor of Education, College of
Education.

‘o wiBlewa wpmid GeBame oyPalwed
urL_mEefled Ls L% (LpSGUILDTGT Y1 LILIGHL
Plflwed &BHSSHIF®T oL (HILD

UM LUGSWNS eus g LML L1 LSSHLD
APsrasLiL CeuessT(HLD. SYSGTELPGULD LIML
FewLo 61T yMleflwed LM _FPeT L5 mesT FFLd
wppih BLHLISS e W G®DESILD.
wreul L se0af wpmid LuD& Blpieuest
gplalwe alflejeogwimers.

English paraphrase: The textbook should be
shortened to include only the most important
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basic science concepts in the higher and
secondary science subjects. This will
reduce the fear of science subjects.
Lecturer, District Education and Training
Institution.

“LomewTeuisend @ sPlalwe seaflufled
plafwed FTing Lenllsalled gy iad erpL®Ld
CUGHTGRTLD 26155106 f%GHLD UenFHUNILD LISFTHS
LB g eupmisevrLd. GLogILD LDTESTOL TS Eh% @
2 araflwed FHwreTt 9CevTFen THen 6T 6uLpBIS%
Ceauewrd.” @QupLwed Cuar@fwg, Hemev

< Dlafliwed SO

English paraphrase: Innovative training can
also be provided to encourage students to
become interested in science-based work in
science education. We also need to provide
psychological counseling to students.
Professor of Physics, College of Arts and
Sciences.

Recommendations

The following recommendations emerged
from the participants of current study, for
implementation as schools return to normal
levels of functioning.

1. Schools can extend working hours to
increase teacher-students’ personal
hours. Extension may be 60 to 90
minutes as study hours. During this
period science teachers can recap and
revise basic principles and concepts
which were lost during lock down.

2. Teachers can take a multidisciplinary
approach to re-educate students in the
basics of science learning.

3. Lessons must be planned such that
practical sessions in the laboratory or in
the field, are given more importance.

Conclusion

This qualitative study revealed that COVID-
19 lockdown affected the science learning of
high school students Thoothukudi District.
According to the perceptions of the study
participants, an outcome of this learning
loss could negatively affect students’
selection of science for further studies and
higher education.
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