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Abstract
We present herein a new chemistry teaching method entitled ‘a past, present and future perspective in teaching’. In our 
method, we recall the lessons taught in previous class, teaching new topic in the present class and will inform the topic to 
be studied in the future class. The teaching method is demonstrated by giving certain examples. The students’ feedback to 
our method is very positive.
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1. Introduction
A set of rules framed by a teacher to facilitate student learning is 
called a teaching method. Selection of a teaching method depends 
on nature of subject and learner. An efficient teaching method is 
one which considers learner, subject and quantity of learning [1]. 
Teaching approaches are mainly classified as teacher-centered 
and student-centered. In the former case, a teacher actively passes 
information and knowledge of the subject to students via lectures 
and direct instruction. While, in the latter case, teacher and learner 
play equal role, and learning outcome is measured by group 
projects and class participation [2].  
  
Teaching methods are classified into (1) Lecturing, (2) 
Demonstrating and (3) Collaborating. In the first method, the 
instructor with efficient writing and speaking skills teach students 
in one-way fashion. This method is used in larger classroom sizes 
particularly in colleges. Further, the lecturer should make prior 
preparation and has conscious effort to solve student problems. 
The second method involves teaching through experiments. 
Demonstrations help students to understand. It can be implemented 
for science teaching. The collaborating teaching method involves 
active participation of students in the learning process by talking 
with each other through discussions. This method can be employed 
to assess ability of a student to work in a team, presentation 

abilities and leadership traits. This method can also be used in 
science teaching. Inquiry-based teaching comes under this class.

In ancient time about 3000 BC, the art of writing demands 
education. The medieval education wanted all children to learn. 
In 19th century, the Prussian education system was compulsory, 
which involves class room teaching. It was implemented in the 
United States and Japan [3]. The University of Cambridge and the 
University of Oxford instituted tutorial system which involves very 
small groups of students who used to meet regularly the tutors. 
Both science and arts were taught in this way at these universities 
[4]. In 20th century, teaching methods utilizes technologies such 
as radio, television, multimedia and internet. However, technology 
is not a substitute for classical education methods. 

We are actively engaged in organic synthesis which involves 
development of new synthetic methods [5-14] and study of 
biological activities of synthesized compounds [15-23]. As 
part of this, we are also engaged in chemistry education. In this 
connection, we have published an inquire-based teaching method 
which induces cognitive thinking among student community and 
also we proposed an art of writing flowchart which induces logical 
thinking among chemistry students [24, 25]. In continuation of 
these works, we propose a past, present and future perspective 
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chemistry teaching in this article.

2. Experimental
We selected many topics to teach in two ways. In the first method, 
the first author taught chemistry as per the objective of this research 
article for the academic year 2023-2024. In the second method, a 
teacher X taught the same topic by direct teaching or lecturing for 
the academic year 2022-2023. The student strength taken for these 
experiments is 40. The first author collected the post-experimental 
data. The data were collected via Google form. The analysis of 
data is given in results and discussion part followed by conclusion 
at the end of the manuscript. 

3. Results and Discussion
To test our research objective, we selected ‘concept of acids 
and bases’ as a model topic. Thus, we explained the Arrhenius, 
the Bronsted-Lowry and the Lewis concepts of acids and bases. 
Information related to definition of acids and bases, examples, 
merits and demerits of these models were given to the students. 
We summarized the lessons taught by brushing up the key points. 
At the end, we informed all students that we will teach ‘hard and 
soft acids and bases, and the Pearson’s HSAB principle’. Besides, 
we asked students to read and memorize the lessons taught.

In the next class, we asked all students about the topic taught in the 
previous class. Thus, we framed these questions to students.

1. What are acids according to the Arrhenius concept?
2. What are bases according to the Arrhenius concept?
3. Give examples to Arrhenius acids and bases.
4. What are the advantages of Arrhenius concept?
5. What are the demerits of Arrhenius concept?

Similarly, below questions were asked to students on the Bronsted-
Lowry concept.

1. What are acids according to the Bronsted-Lowry concept?
2. What are bases according to the Bronsted-Lowry concept?
3. Give examples to the Bronsted-Lowry acids and bases.
4. What are the merits of Bronsted-Lowry concept?
5. What are the demerits of Bronsted-Lowry concept?

Later, we asked some questions to students related to the Lewis 
concept.

1. What are acids according to the Lewis concept?
2. What are bases according to the Lewis concept?
3. Give examples to the Lewis acids and bases.
4. What are the merits of Lewis concept?
5. What are the demerits of Lewis concept?

As we alerted students to read and memorize the topics taught in 
previous class, most of the students answered the questions. For 
some questions, some of the students did not answer. In such cases, 
we passed the same questions to other students until they answer. 

Only for few questions, none of the students were able to answer. 
In such cases, we provided the answer. Thus, 25% of the time was 
consumed to memorize what we taught in the previous class.

With an objective to utilize 70% of the time to teach in the new 
class, we provided all information related to hard and soft acids 
and bases, and the Pearson’s HSAB principle. Before starting the 
topic we asked how many of them were prepared for the future 
class. Most of them attempted to understand the topic suggested 
for future class. Only, a few failed to understand it. Thus, we taught 
new topic in new class and summarized it. Besides, we also gave 
the topic of future class ‘solvent system’, for which we used 1-2% 
of time. At the end, we took attendance in the remaining time.
 
Thus, to get feedback from students about our past, present and 
future perspective teaching, we asked to answer some questions, 
which were asked in the Google form. The first question was 
‘Do you like repetition of the subject taught in previous class in 
each class?’. For which 95% of the students answered ‘Yes’ and 
remaining 5% of students answered ‘No’. To the second question 
‘In way what way do you like repetition?’, 50% of the students 
answered interaction should be through inquiry based method, 
35% students require repetition though one way teaching and 
remaining 15% students highlighted their reply that only key 
points should be repeated. To the third question, ‘Is repetition 
is helping you?’, all students said yes. The fourth question was, 
‘How do you want teaching in any present class?’. The 75% of 
students opted to engage class through inquiry based method and 
remaining students selected direct teaching. To the fifth question 
‘Do you like to summarize the subject taught in present class?’, 
95% of the students said yes. Later, for the sixth query ‘Will you 
prepare for future class if I say what I will teach?’, 90% of them said 
yes, 5% said no and remaining people would prepare if the topic 
is understandable. All students said yes to the seventh question 
‘Preparation for future classes by you is helping?’. Finally, all 
students were happy for the question ‘This past, present and future 
perspective teaching is attracting you?’  

We compared the performance of students to whom teacher X 
taught the same topic in the previous academic year by direct 
lecturing. The results were very astonishing, which indicated that 
students trained by the first author performed well in tests and 
examinations compared to students taught by teacher X. 

4. Conclusion 
In summary, we have developed a past, present and future 
perspective in chemistry teaching. In our method, we trained 
students by recalling the lessons taught in the previous class by 
inquiry based teaching. Also, we taught new topics in the present 
class by employing inquiry based teaching method as students 
preferred, followed by summarizing the information given. 
At the end, we disclosed what will be taught in the future class 
with an objective to motivate them to prepare for future class. 
This research was exemplified by considering certain topics in 
chemistry. We insist all teachers to employ this method of teaching 
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through this article. We have also discussed the students’ opinion 
on this method of teaching. Students educated via our method were 
performed better than students trained by direct teaching method 
in tests and examinations. 

References
1. Westwood, P. (2008). What teachers need to know about 

spelling. Aust Council for Ed Research.
2. Burger, C., Strohmeier, D., Spröber, N., Bauman, S., & 

Rigby, K. (2015). How teachers respond to school bullying: 
An examination of self-reported intervention strategy use, 
moderator effects, and concurrent use of multiple strategies. 
Teaching and Teacher Education, 51, 191-202.

3. Gatto, J. T. (2001). A different kind of teacher: Solving the 
crisis of American schooling. (No Title).

4. Probert, P. (2001). Engineering the tutorial experience. The 
Oxford Tutorial Oxford: Blackwell’s, 62-71.

5. Vinayaka, A. C., Swaroop, T. R., Chikkade, P. K., Rangappa, 
K. S., & Sadashiva, M. P. (2016). Transition-metal-free solid 
phase synthesis of 1, 2-disubstituted 4-quinolones via the 
regiospecific synthesis of enaminones. RSC advances, 6(14), 
11528-11535.

6. Rajeev, N., Swaroop, T. R., Anil, S. M., Bommegowda, Y. K., 
Rangappa, K. S., & Sadashiva, M. P. (2017). Base-Induced 
Cyclization of active methylene isocyanides with xanthate 
esters: an efficient method for the synthesis of 5-Alkoxy-4-
(tosyl/ethoxycarbonyl)-1, 3-thiazoles. Synlett, 28(17), 2281-
2284.

7. Kiran, K., Sukrutha, K., Shruthi, J., Anil, S., Seitz, L., Suling, 
W., ... & Rangappa, K. (2019). Acid-Catalyzed Condensation 
of o-Phenylenediammines and o-Aminophenols with 
α-Oxodithioesters: A Divergent and Regioselective Synthesis 
of 2-Methylthio-3-aryl/Heteroarylquinoxalines and 
2-Acylbenzoxazoles. Synthesis, 51(22), 4205-4214. 

8. Kumar, K. S. V., Swaroop, T. R., Rajeev, N., Vinayaka, A. C., 
Lingaraju, G. S., Rangappa, K. S., & Sadashiva, M. P. (2016). 
A one-pot tandem approach for the synthesis of 5-(het) 
aryloxazoles from substituted (het) aryl methyl alcohols and 
benzyl bromides. Synlett, 27(09), 1363-1366.

9. Kiran, K. R., Swaroop, T. R., Santhosh, C., Rangappa, K. 
S., & Sadashiva, M. P. (2021). Cyclocondensation of o‐
Phenylenediamines with 2‐Oxo‐ethanimidothioates: A 
Novel Synthesis of 2‐Amino‐3‐(het) aryl‐quinoxalines. 
ChemistrySelect, 6(29), 7262-7265.

10. Rajeev, N., Swaroop, T. R., Anil, S. M., Kiran, K. R., 
Chandru, C., Georghiou, P. E., ... & Sadashiva, M. P. (2019). 
Reaction of Arylmethyl Isocyanides/Arylmethyl-amines 
with Xanthate Esters: A Facile and Unexpected Synthesis of 
Carbamothioates. Beilstein Archives, 2019(1), 26.

11. Swaroop, T. R., Rangappa, K. S., & Torun, L. (2021). Claisen 
type Condensation of Methyl Ketones with Carbimidothioates: 
A New Gateway for the Synthesis of β‐Enaminones. 
ChemistrySelect, 6(2), 177-180.

12. Swaroop, T. R., Wang, Z. Q., Li, Q. Y., & Wang, H. S. 
(2020). Reductive Coupling of Aromatic Aldehydes and 

Ketones Under Electrochemical Conditions. Journal of The 
Electrochemical Society, 167(4), 046504.

13. Suresh, R. N., Swaroop, T. R., Shalini, V. G., Mantelingu, K., 
& Rangappa, K. S. (2023). Synthesis of 3, 5-bis (acyl)-1, 2, 
4-thiadiazoles via iodine mediated oxidative dimerization of 
α-oxothioamides. Tetrahedron Letters, 116, 154302.

14. Suresh, R. N., Swaroop, T. R., Gowda, D., Mantelingu, K., 
& Rangappa, K. S. (2023). A panoramic view on synthetic 
applications of α-oxothioamides: a highly regioselective 
synthesis of 2-acyl-4-(het) arylthiazoles and thioethers. RSC 
advances, 13(8), 4910-4916.

15. Roopashree, R. A. N. G. A. S. W. A. M. Y., Mohan, C. D., 
Swaroop, T. R., Jagadish, S. W. A. M. Y., & Rangappa, K. 
S. (2014). Synthesis, characterization, and in vivo biological 
evaluation of novel benzimidazoles as potential anticancer 
agents. Asian Journal of Pharmaceutical and Clinical 
Research, 7(5), 309-313.

16. Devegowda, P. S., Balaji, K. S., Prasanna, D. S., Swaroop, 
T. R., Kameshwar, V. H., Jayarama, S., ... & Rangappa, K. S. 
(2017). Synthesis, characterization of 4-anilino-6, 7-dimethoxy 
quinazoline derivatives as potential anti-angiogenic agents. 
Anti-Cancer Agents in Medicinal Chemistry (Formerly 
Current Medicinal Chemistry-Anti-Cancer Agents), 17(14), 
1931-1941.

17. Rakesh, K. S., Jagadish, S., Swaroop, T. R., Ashwini, N., 
Harsha, K. B., & Rangappa, K. S. (2014). Anti-oxidant 
and anti-inflammatory activities of synthetic 2, 4-bis (aryl/
heteroaryl)-5-acylthiazole derivatives. Asian Journal Bio and 
Pharm Research, 4, 316-327. 

18. Preethi, S. D., Balaji, K. S., Prasanna, D. S., Swaroop, T. R., 
Jayarama, S., Lokesh, S., & Rangappa, K. S. (2017). Pro-
apoptotic activity of novel 4-anilinoquinazoline derivatives 
mediated by up-regulation of bax and activation of poly 
(ADP-ribose) phosphatase in ehrlich ascites carcinoma cells. 
Asian Journal of Chemistry, 29(4), 896-904.

19. Anil, S. M., Rajeev, N., Kiran, K. R., Swaroop, T. R., 
Mallesha, N., Shobith, R., & Sadashiva, M. P. (2020). Multi-
pharmacophore Approach to Bio-therapeutics: Piperazine 
Bridged Pseudo-peptidic Urea/Thiourea Derivatives as Anti-
oxidant Agents. International Journal of Peptide Research and 
Therapeutics, 26, 151-158.

20. Narasimhamurthy, K. H., Swaroop, T. R., Jagadish, S., & 
Rangappa, K. S. (2020). Synthesis of Piperidine Conjugated 
Dihydroquinazolin-4 (1H)-ones and their Antiproliferative 
Activity, Molecular Docking Studies and DFT Calculations. 
Letters in Drug Design & Discovery, 17(1), 85-93.

21. Anil, S. M., Sudhanva, M. S., Swaroop, T. R., Vinayaka, 
A. C., Rajeev, N., Kiran, K. R., ... & Sadashiva, M. P. 
(2020). Base Induced Condensation of Malononitrile with 
Erlenmeyer Azlactones: An Unexpected Synthesis of Multi‐
Substituted Δ2‐Pyrrolines and Their Cytotoxicity. Chemistry 
& Biodiversity, 17(5), e2000014.

22. Hari, S., Swaroop, T. R., Preetham, H. D., Mohan, C. D., 
Muddegowda, U., Basappa, S., ... & Rangappa, K. S. (2020). 
Synthesis, Cytotoxic and Heparanase Inhibition Studies of 



   Volume 8 | Issue 1 | 4J Chem Edu Res Prac, 2024

Copyright:©2024 Toreshettahally R Swaroop, et al. This is an open-access 
article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original author and source are credited.

https://opastpublishers.com/

5-oxo-1-arylpyrrolidine-3-carboxamides of Hydrazides and 
4-amino-5-aryl-4H-1, 2, 4-triazole-3-thiol. Current organic 
synthesis, 17(3), 243-250.

23. Harsha, K. B., Kavitha, C. V., Swaroop, T. R., Shobith, 
R., & Rangappa, K. S. (2021). A green synthesis of 1, 
5-benzodiazepines using reusable-heterogeneous silica 
sulfuric acid catalyst under solvent-free conditions and their 
antileukemic activity. Asian Journal of Chemistry, 33(5), 
1006-1012.

24. Swaroop, T. R., Shivaprasad, C. M., Rangappa, K. S. (2021). 
An inquiry-based teaching method for post graduate students 
induces cognitive thinking among student community. 
International J Chem. Educ. 5(1), 62-65.

25. Swaroop, T. R., Shivaprasad, C. M., & Rangappa, K. S. (2023). 
Art of Writing Flowchart in Organic Chemistry Practicals 
Induces Logical Thinking in Chemistry Students. J Chem Edu 
Res Prac, 7 (1), 461, 465.


