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An innovative method used in teaching learning and evaluation method–Display Model 

Building 

Using model-making as a tool for learning and evaluation as this hands-on approach bridges 

the gap between theory and practical application, while enabling the following: 

1. Hands-On Learning: Engage students actively, promoting kinesthetic learning, 

which helps reinforce theoretical concepts and aids retention. 

2. Enhances Creativity and Problem-Solving: encourages to think critically and solve 

design challenges, fostering creativity and innovation. 

3. Visual and Spatial Understanding: helps understand complex structures, spatial 

relationships, and proportions 

4. Improves Collaboration: In group model-making promotes teamwork, 

communication, and collaborative problem-solving. 

5. Effective Evaluation Tool: provides a tangible output for assessing students’ 

comprehension, creativity, and ability to apply theoretical knowledge practically. 

The following were the rubrics used:  

1. Display Model –  a. Accuracy of representation 

b. Materials used  

c. Interpretability  

2. Detailed report 

3. Innovation from existing working models 
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Assignments as a Comprehensive Mode of Assessment 

Assignments were conducted as a key mode of assessment, providing students with the 

opportunity to delve deeply into topics and apply their knowledge in practical contexts. These 

assignments were designed in various formats, including research papers, essays, and creative 

projects, allowing for flexibility and fostering creativity. This approach encouraged critical 

thinking and problem-solving skills, as students analyzed information, synthesized ideas, and 

presented their findings in a coherent manner. 

To ensure a structured evaluation process, rubrics and assessment dates were communicated 

well in advance through classroom instructions and the Google Classroom platform. Marks 

were allocated based on specific criteria such as introduction, content, summary, references, 

and plagiarism. 

Understanding the importance of academic integrity, anti-plagiarism tools and strategies were 

incorporated to reinforce originality and honesty. While plagiarism undermines the 

assessment process, analyzing instances of it provided educators with insights into student 

learning patterns, enabling tailored feedback and personalized learning approaches. 

This comprehensive method of assessment promoted independent learning, time 

management, and deeper subject understanding, while equipping students with essential skills 

for academic and professional success. 
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INTRODUCTION  

A Sequence alignment is a way of arranging primary sequences of DNA, RNA or Proteins to 

identify regions of similarity that may be consequences of functional, structural and 

evolutionary relationship between the sequences. It is the procedure of comparing two or 

more sequences by searching for a series of individual characters/patterns that are in the same 

order of the sequences. The sequence alignment is made between a known sequence and a 

unknown sequence or between two unknown sequences. The known sequence is called 

‘reference sequence’ and the unknown sequence is called the ‘query sequence’. Based on the 

number of comparing sequencing strand, sequence alignment is of two types: Pair-wise 

alignment and multiple sequence arrangement.  

BLAST (Basic Local Alignment Search Tool), is a database search tool, developed and 

maintained primarily by the National Centre of Biotechnology Information (NCBI). The web-

based tool is available at http://www.ncbi.nlm.nih.gov. BLAST finds regions of similarity 

between biological sequences. The program compares nucleotide or protein sequences to 

sequence databases and calculates the statistical significance. BLAST can be used to infer 

functional and evolutionary relationships between sequences as well as help identify 

members of gene families. 
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PAIR-WISE SEQUENCE ALLIGNMENT 

Pair-wise sequence alignment is to arrange two sequences in such a fashion that pairs of 

matching characters between the two sequences are maximized. It is used to identify regions 

of similarity that may indicate functional, structural and/or evolutionary relationships 

between two biological sequences (protein or nucleic acid). To achieve this, one sequence 

needs to be shifted relative to the other to find the position where maximum matches are 

found.  

There are two different pair-wise alignment stratergies that are often used: 

a) Global alignment 

b) Local alignment 

 

Global alignment 

In Global alignment, two sequences to be aligned are assumed to be generally similar over 

their entire length. Alignment is carried out from the beginning to the the end of both 

sequences to find the best possible alignment across the entire length between the two 

sequences. This method is more applicable for aligning two closely relatedsequences of 

roughly the same length. For divergent sequences and sequences of variable length, this 

method may not be able to generate optimal results because it fails to recognize highly 

similar local regions between the two sequences. 

 

 
Local alignment 

Local alignment, on the other hand, does not assume that the two sequences in question have 

similarity over their entire length. It only find sthe local region eith the highest level of  

similarity between the two sequences and align these regions without regard for the 

alignment of the rest of the sequence regions. This approach can be used for aligning more 

divergent sequences with the goal of searching for conserved patterns in DNA or protein 

sequences. The to sequences to be aligned can be of different length. This approach is more 

appropriate for aligning divergent biological sequences containing only modules that are 

similar. 

 

 
The biological sequences used for alignment, uses many alphabets and involves many 

complexities. 

 

 



ALPHABET AND C0MPLEXITY 

A sequence consists of letters selected from an alphabet. The complexity involved here is the 

number of different letters it uses. For example: 

Complexity of English alphabet 26 (A to Z) 

Complexity for DNA 4 

Complexity for EST work 5 

Complexity for protein 20 

Additional characters are also used in an alphabet to 

indicate a degree of ambiguity in the identity of 

particular residue of base, Example: 

 Frequent additional characters in protein 

sequences 

 Either asparegene or aspirate (Asx) 

 Either glutamine or glutamate 

 

 

 

X 

B 

Z 

Some alignment programs will deal with these characters as they stand, other will simply 

replace such ambiguities with dummy character. 

 

 

 

 

 

 

 

 

 

 

 

 

 



PAIRWISE DATABASE SEARCHING 

Performing a comparison of one sequence against a database of many thousands can be 

viewed as simply an extension of pair-wise alignment. Achieving a database search in an 

efficient manner is not trivial, as datasets gets larger, and more effort is being spent to try to 

improve efficiency. To perform a Needleman and Wunsch, or Smith-Waterman, which are 

the local alignment methods for the pair-wise sequence alignment, alignment is practicable 

for small numbers of sequences, but for large database searches the methods can become 

prohibitively time consuming. 

Implementations of the Smith-Waterman algorithm have been developed for specialized 

computer hardware (for example, MPSrch running on the massively parallel MasPar 

supercomputer); however, these systems are expensive and rapidly become obsolete as 

hardware architectures develop and move on. Speed of execution is certainly an issue for 

database searching, and for both algorithms, described so far, speed depends critically on the 

length of the query sequence and on the size of the database searched. Hence different 

programs and tools are introduced that concentrate on finding short identical matches, which 

may contribute to a total match, using implementations that address issues of execution 

speed, without resorting the use of specialized computer hardware. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TOOLS AND DATABASES USED FOR PAIR-WISE DATABASE SEARCHING 

1. ACANA  

ACANA is an accurate and consistent alignment tool for DNA sequences. ACANA is 

specifically designed for aligning sequences that share only some moderately conserved 

regions and/or have a high frequency of long insertions or deletions. It attempts to combine 

the best of local and global alignments algorithms in searching for evolutionarily related 

regions of sequences in order to achieve the best alignment.  

2. LALIGN  

LALIGN finds internal duplications by calculating non-intersecting local alignments of 

protein or nucleotide sequences. 

https://www.ebi.ac.uk/Tools/psa/lalign/ 

 

LALIGN Website 

https://www.ebi.ac.uk/Tools/psa/lalign/


3. EMBOSS Needle  

EMBOSS Needle reads two input sequences and writes their optimal global sequence 

alignment to file. Needle is an alignment tool used by Bioinformaticians. It is a pairwise 

alignment tool; design to write the optimal global alignment. It’s one of the sub-software/tool 

which is available in EMBOSS. 

https://www.ebi.ac.uk/Tools/psa/emboss_needle/ 

 

EMBOSS Needle Website 

 

 

 

https://www.ebi.ac.uk/Tools/psa/emboss_needle/


4. SIM  

SIM finds k best non-intersecting alignments between two sequences or within a sequence 

using dynamic programming techniques. The alignments are reported in order of decreasing 

similarity score and share no aligned pairs. SIM requires space proportional to the sum of the 

input sequence lengths and the output alignment lengths, so it accommodates 100,000-base 

sequences on a workstation. 

https://web.expasy.org/sim/ 

 

SIM Website 

 

 

 

 

https://web.expasy.org/sim/


5. EMBOSS Stretcher  

EMBOSS Stretcher calculates an optimal global alignment of two sequences using a 

modification of the classic dynamic programming algorithm which uses linear space. 

https://www.ebi.ac.uk/Tools/psa/emboss_stretcher/ 

 

EMBOSS Stretcher Website 

 

 

 

 

https://www.ebi.ac.uk/Tools/psa/emboss_stretcher/


6. EMBOSS Water  

EMBOSS Water uses the Smith-Waterman algorithm (modified for speed enhancements) to 

calculate the local alignment of two sequences. 

https://www.ebi.ac.uk/Tools/psa/emboss_water/ 

 

EMBOSS Water Website 

 

 

 

 

https://www.ebi.ac.uk/Tools/psa/emboss_water/


7. YASS (Yet Another Similarity Searcher) 

YASS (Yet Another Similarity Searcher) is a free software, pair-wise sequence alignment 

software for nucleotide sequences, that is, it can search for similarities between DNA or RNA 

sequences. YASS accepts nucleotide sequences in either plain text or the FASTA format and 

the output format includes the BLAST tabular output. YASS uses several transition-

constrained spaced seed k-mers, which allow considerably improved sensitivity. YASS can 

be used locally on a user's machine, or as SaaS on the YASS web server, which produces a 

browser based dot-plot. 

https://bioinfo.cristal.univ-lille.fr/yass/ 

 

YASS Website 

 

https://bioinfo.cristal.univ-lille.fr/yass/


8. AlignMe 

AlignMe (for sequence Alignment of Membrane Proteins) is a very flexible sequence 

alignment program that allows the use of various different measures of similarity. AlignMe 

can be used to examine detailed similarlity between homologous proteins if there is no 

notable sequence similarity. The predefined gap/weight sets have been optimized for 

membrane proteins, and so should be particularly useful for these difficult cases. This 

webserver is currently running version 1.2. 

https://www.bioinfo.mpg.de/AlignMe/AlignMePW.html 

 

AlignMe Website 

https://www.bioinfo.mpg.de/AlignMe/AlignMePW.html


BLAST (Basic Local Alignment Search Tool) 

BLAST (Basic Local Alignment Search Tool) is a heuristic approach for comparing 

nucleotide or protein sequences. As the name implies, BLAST performs local alignments. 

The BLAST algorithm and programs were designed by Stephen Altschul, Warren Gish, 

Webb Miller, Eugene Myers, and David J. Lipman, at the National Center for Biotechnology 

Information (NCBI) of National Institutes of Health (NIH). In BLAST, PAM (Point Accepted 

Mutation a.k.a. Percent Accepted Mutation) or BLOSUM (BLOcks SUbstitution Matrix) 

matrices are used to calculate the sequence similarity (a.k.a. positives).  

 

BLAST Programs  

There are many different flavors of online/offline/API/cloud BLAST programs as listed 

below:   

 

 BLASTN program compares the nucleotide query sequence with the nucleotide 

sequences in the database. 

 BLASTP program compares the protein query sequence with the protein sequences in 

the database. 

 BLASTX program translates the nucleotide query sequence and compares with the 

protein sequences in the database.   

 TBLASTN program compares the protein query sequence with the nucleotide 

sequences in the database, by instantly translating the nucleotide sequences in the 

database before comparison.   

 TBLASTX program compares the translated six reading frames of nucleotide query 

sequence with the translated six reading frames of nucleotide sequences in the 

database. The query is translated on the fly before searching sequences in the 

database.   

 MEGA-BLAST program compares the nucleotide query sequence with the nucleotide 

sequences in the database by optimizing very similar sequences (in the same or in 

closely related species), first looks for an exact match of 28 bases, and then attempts 

to extend that initial match into a full alignment. 

 

Steps to perform BLAST search 

1. In google search box search for NCBI. 

 



2. Click on BLAST. 

 
 

3. Click on the “Nucleotide BLAST” box. 

4. In the “Enter Query Sequence” selection box, click “Choose File”. 

5. Navigate to a query file on your desktop and click “Choose”. The query file name 

should appear next to “Choose File”. 

6. In the “Job Title” field, enter a unique name for the Blast query. 

 

7. In the “Choose Search Set” selection box, click “Standard databases”. 

8. In the drop-down list choose “Nucleotide collection (nr/nt)”. Leave all other fields in 

their default state. 

 



9. In the “Program Selection” selection box, choose “Highly similar sequences 

(megablast)”. 

 

10. Click the plus (“+”) sign by “Algorithm parameters” to expand the parameters list. 

11. Ensure that all of the default settings are configured correctly.  

 

12. Click the minus (“-“) sign by “Algorithm parameters” to close the parameters list. 

13. Click the “BLAST” button to initiate a Blast search. 

 

Applications of BLAST  

BLAST can be used for several purposes. These include identifying species, locating 

domains, establishing phylogeny, DNA mapping, and comparison.   

Identifying species - With the use of BLAST, we can possibly correctly identify a species or 

find homologous species. This can be useful, for example, when we are working with a DNA 

sequence from an unknown species.   

 Locating domains - When working with a protein sequence we can input it into 

BLAST, to locate known domains within the sequence of interest.   

 Establishing phylogeny - Using the results received through BLAST we can create a 

phylogenetic tree using the BLAST webpage. Phylogenies based on BLAST alone are 



less reliable than other purpose-built computational phylogenetic methods, so should 

only be relied upon for “first pass” phylogenetic analyses.   

 DNA mapping - When working with a known species, and looking to sequence a gene 

at an unknown location, BLAST can compare the chromosomal position of the 

sequence of interest, to relevant sequences in the database(s). NCBI has a “Magic-

BLAST” tool built around BLAST for this purpose.   

 Comparison - When working with genes, BLAST can locate common genes in two 

related species, and can be used to map annotations from one organism to another. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY 

The sequence alignment is the process by which sequences are compared by searching for 

common character patterns and establishing residue-residue correspondence among related 

sequences. We usually compare sequences in order to check the evolutionary relationship and 

prediction of protein structure and function. It is an important first step toward structural and 

functional analysis of newly determined sequences. Sequence alignment is broadly classified 

into two types: pair-wise sequence alignment and multiple sequence alignment. Pair-wise 

sequence alignment is further classifies as local sequence alignment and global sequence 

alignment. It is used to find the best-matching local or global alignment of two sequences.  

The biological sequences used for alignment, uses many alphabets and involves many 

complexities. Different databases and tools are now used to examine the sequences to identify 

region of similarity that may indicate functional, structural and/or evolutionary relationship 

between them. Some of them are ACARA, AlignMe, YASS, EMBOSS Needle, EMBOSS 

Water, EMBOSS Stretcher, LALIGN, SIM etc. 

 

Today, one of the most commonly used tools to examine DNA and protein sequences is the 

Basic Local Alignment Search Tool (BLAST). It is a computer algorithm that is available for 

use online at the National Centre for Biotechnology Information (NCBI) website and many 

other websites. It breaks the query and database sequences into fragments and seeks matches 

between them. It is fast, accurate and web-accessible. BLAST can be used for several 

purposes. These include identifying species, locating domains, establishing phylogeny, DNA 

mapping, and comparison.   
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PAIR-WISE SEQUENCE ALLIGNMENT 

. 

members of gene families. 

BLAST can be used to infer functional and evolutionary relationships between sequences as well as help identify 

significance. 

The program compares nucleotide or protein sequences to sequence databases and calculates the statistical 

BLAST finds regions of similarity between biological sequences. 

Centre of Biotechnology Information (NCBI). The web-based tool is available at http://www.ncbi.nlm.nih.gov. 

BLAST (Basic Local Alignment Search Tool), is a database search tool, developed and maintained primarily by the National 

arrangement. 

number of comparing sequencing strand, sequence alignment is of two types: Pair-wise alignment and multiple sequence 

The known sequence is called ‘reference sequence’ and the unknown sequence is called the ‘query sequence’. Based on the 

sequences. 

The sequence alignment is made between a known sequence and a unknown sequence or between two unknown 

are in the same order of the sequences. 

It is the procedure of comparing two or more sequences by searching for a series of individual characters/patterns that 

between the sequences. 

similarity that may be consequences of functional, structural and evolutionary relationship 

A Sequence alignment is a way of arranging primary sequences of DNA, RNA or Proteins to identify regions of 

INTRODUCTION 
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dummy character. 

Some alignment programs will deal with these characters as they stand, other will simply replace such ambiguities with 

Z 

B 

X 

 Either glutamine or glutamate 

 Either asparegene or aspirate (Asx) 

 Frequent additional characters in protein sequences 

base, Example: 

Additional characters are also used in an alphabet to indicate a degree of ambiguity in the identity of particular residue of 

Complexity for protein 20 

Complexity for EST work 5 

Complexity for DNA 4 

Complexity of English alphabet 26 (A to Z) 

uses. For example: 

A sequence consists of letters selected from an alphabet. The complexity involved here is the number of different letters it 

ALPHABET AND C0MPLEXITY 

The biological sequences used for alignment, uses many alphabets and involves many complexities. 

This approach is more appropriate for aligning divergent biological sequences containing only modules that are similar. 

The to sequences to be aligned can be of different length. 

DNA or protein sequences. 

This approach can be used for aligning more divergent sequences with the goal of searching for conserved patterns in 

without regard for the alignment of the rest of the sequence regions. 

length. It only find sthe local region eith the highest level of similarity between the two sequences and align these regions 

Local alignment, on the other hand, does not assume that the two sequences in question have similarity over their entire 

Local alignment 

generate optimal results because it fails to recognize highly similar local regions between the two sequences. 

roughly the same length. For divergent sequences and sequences of variable length, this method may not be able to 

the entire length between the two sequences. This method is more applicable for aligning two closely relatedsequences of 

Alignment is carried out from the beginning to the the end of both sequences to find the best possible alignment across 

In Global alignment, two sequences to be aligned are assumed to be generally similar over their entire length. 

Global alignment 

b) Local alignment 

a) Global alignment 

There are two different pair-wise alignment stratergies that are often used: 

are found. 

To achieve this, one sequence needs to be shifted relative to the other to find the position where maximum matches 

between two biological sequences (protein or nucleic acid). 

It is used to identify regions of similarity that may indicate functional, structural and/or evolutionary relationships 

two sequences are maximized. 

Pair-wise sequence alignment is to arrange two sequences in such a fashion that pairs of matching characters between the 
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consequence of evolutionary ... 

Sequence alignment is a way of arranging protein (or DNA) sequences to identify regions of similarity that may be a 

Title:Sequence Alignment - an overview | ScienceDirect Topics 

Similarity  34% 

Matched Source 

EMBOSS Needle Website 

https://www.ebi.ac.uk/Tools/psa/emboss_needle/ 

alignment. It’s one of the sub-software/tool which is available in EMBOSS. 

Needle is an alignment tool used by Bioinformaticians. It is a pairwise alignment tool; design to write the optimal global 

EMBOSS Needle reads two input sequences and writes their optimal global sequence alignment to file. 

3. EMBOSS Needle 

LALIGN Website 

https://www.ebi.ac.uk/Tools/psa/lalign/ 

LALIGN finds internal duplications by calculating non-intersecting local alignments of protein or nucleotide sequences. 

2. LALIGN 

regions of sequences in order to achieve the best alignment. 

It attempts to combine the best of local and global alignments algorithms in searching for evolutionarily related 

a high frequency of long insertions or deletions. 

ACANA is specifically designed for aligning sequences that share only some moderately conserved regions and/or have 

ACANA is an accurate and consistent alignment tool for DNA sequences. 

1. ACANA 

TOOLS AND DATABASES USED FOR PAIR-WISE DATABASE SEARCHING 

without resorting the use of specialized computer hardware. 

identical matches, which may contribute to a total match, using implementations that address issues of execution speed, 

the size of the database searched. Hence different programs and tools are introduced that concentrate on finding short 

searching, and for both algorithms, described so far, speed depends critically on the length of the query sequence and on 

become obsolete as hardware architectures develop and move on. Speed of execution is certainly an issue for database 

MPSrch running on the massively parallel MasPar supercomputer); however, these systems are expensive and rapidly 

Implementations of the Smith-Waterman algorithm have been developed for specialized computer hardware (for example, 

but for large database searches the methods can become prohibitively time consuming. 

local alignment methods for the pair-wise sequence alignment, alignment is practicable for small numbers of sequences, 

effort is being spent to try to improve efficiency. To perform a Needleman and Wunsch, or Smith-Waterman, which are the 

pair-wise alignment. Achieving a database search in an efficient manner is not trivial, as datasets gets larger, and more 

Performing a comparison of one sequence against a database of many thousands can be viewed as simply an extension of 

PAIRWISE DATABASE SEARCHING 
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help identify members of gene families. 
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Jun 22, 2023 · The program compares nucleotide or protein sequences to sequence databases and calculates the statistical 
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that is, it can search for similarities between DNA or RNA sequences. 

YASS (Yet Another Similarity Searcher) is a free software, pair-wise sequence alignment software for nucleotide sequences, 

4. YASS (Yet Another Similarity Searcher) 

EMBOSS Water Website 

https://www.ebi.ac.uk/Tools/psa/emboss_water/ 

alignment of two sequences. 

EMBOSS Water uses the Smith-Waterman algorithm (modified for speed enhancements) to calculate the local 

3. EMBOSS Water 

EMBOSS Stretcher Website 

https://www.ebi.ac.uk/Tools/psa/emboss_stretcher/ 

programming algorithm which uses linear space. 

EMBOSS Stretcher calculates an optimal global alignment of two sequences using a modification of the classic dynamic 

2. EMBOSS Stretcher 

SIM Website 

https://web.expasy.org/sim/ 

accommodates 100,000-base sequences on a workstation. 

SIM requires space proportional to the sum of the input sequence lengths and the output alignment lengths, so it 

The alignments are reported in order of decreasing similarity score and share no aligned pairs. 

programming techniques. 

SIM finds k best non-intersecting alignments between two sequences or within a sequence using dynamic 

1. SIM 
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6. In the “Job Title” field, enter a unique name for the Blast query. 

5. Navigate to a query file on your desktop and click “Choose”. The query file name should appear next to “Choose File”. 

4. In the “Enter Query Sequence” selection box, click “Choose File”. 

3. Click on the “Nucleotide BLAST” box. 

2. Click on BLAST. 

1. In google search box search for NCBI. 

Steps to perform BLAST search 

for an exact match of 28 bases, and then attempts to extend that initial match into a full alignment. 

optimizing very similar sequences (in the same or in closely related species), first looks 

• MEGA-BLAST program compares the nucleotide query sequence with the nucleotide sequences in the database by 

The query is translated on the fly before searching sequences in the database. 

reading frames of nucleotide sequences in the database. 

• TBLASTX program compares the translated six reading frames of nucleotide query sequence with the translated six 

translating the nucleotide sequences in the database before comparison. 

• TBLASTN program compares the protein query sequence with the nucleotide sequences in the database, by instantly 

• BLASTX program translates the nucleotide query sequence and compares with the protein sequences in the database. 

• BLASTP program compares the protein query sequence with the protein sequences in the database. 

• BLASTN program compares the nucleotide query sequence with the nucleotide sequences in the database. 

There are many different flavors of online/offline/API/cloud BLAST programs as listed below: 

BLAST Programs 

calculate the sequence similarity (a.k.a. positives). 

(Point Accepted Mutation a.k.a. Percent Accepted Mutation) or BLOSUM (BLOcks SUbstitution Matrix) matrices are used to 

Lipman, at the National Center for Biotechnology Information (NCBI) of National Institutes of Health (NIH). In BLAST, PAM 

David J. 

The BLAST algorithm and programs were designed by Stephen Altschul, Warren Gish, Webb Miller, Eugene Myers, and 

As the name implies, BLAST performs local alignments. 

BLAST (Basic Local Alignment Search Tool) is a heuristic approach for comparing nucleotide or protein sequences. 

BLAST (Basic Local Alignment Search Tool) 

AlignMe Website 

https://www.bioinfo.mpg.de/AlignMe/AlignMePW.html 

This webserver is currently running version 1.2. 

these difficult cases. 

The predefined gap/weight sets have been optimized for membrane proteins, and so should be particularly useful for 

similarity. 

AlignMe can be used to examine detailed similarlity between homologous proteins if there is no notable sequence 

use of various different measures of similarity. 

AlignMe (for sequence Alignment of Membrane Proteins) is a very flexible sequence alignment program that allows the 

5. AlignMe 

YASS Website 

https://bioinfo.cristal.univ-lille.fr/yass/ 

plot. 

YASS can be used locally on a user's machine, or as SaaS on the YASS web server, which produces a browser based dot- 

YASS uses several transition-constrained spaced seed k-mers, which allow considerably improved sensitivity. 

tabular output. 

YASS accepts nucleotide sequences in either plain text or the FASTA format and the output format includes the BLAST 
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Title:en.wikipedia.org › wiki › Yass_(software)Yass (software) - Wikipedia 

Similarity  10% 

https://www.ebi.ac.uk/Tools/services/web_emboss_water/toolform.ebi/ 

example sequence | Clear sequence | See more example inputs. 

two sequences. sequences. Enter or paste your first protein sequence in any supported format: Or, upload a file: Use a 

EMBOSS Water uses the Smith-Waterman algorithm (modified for speed enhancements) to calculate the local alignment of 

Title:www.ebi.ac.uk › Tools › servicesEMBOSS Water < Pairwise Sequence Alignment < EMBL-EBI 

Similarity  13% 

https://www.ebi.ac.uk/Tools/psa/emboss_stretcher/ 

using a modification of the classic dynamic programming algorithm which uses linear ... 

programming algorithm which uses linear ...EMBOSS Stretcher calculates an optimal global alignment of two sequences 

EMBOSS Stretcher calculates an optimal global alignment of two sequences using a modification of the classic dynamic 

Title:EMBOSS Stretcher - Pairwise Sequence AlignmentEMBOSS Stretcher (Nucleotide Alignment) 

Similarity  25% 

https://web.expasy.org/sim/sim_notes.html/ 

techniques. The alignments are reported in order of decreasing similarity score and share no aligned pairs. 

SIM finds k best non-intersecting alignments between two sequences or within a sequence using dynamic programming 

Title:web.expasy.org › sim › sim_notesSIM - Local similarity program - Expasy 

Similarity  50% 

Matched Source 

map annotations from one organism to another. 

• Comparison - When working with genes, BLAST can locate common genes in two related species, and can be used to 

interest, to relevant sequences in the database(s). NCBI has a “Magic-BLAST” tool built around BLAST for this purpose. 

can compare the chromosomal position of the sequence of 

• DNA mapping - When working with a known species, and looking to sequence a gene at an unknown location, BLAST 

should only be relied upon for “first pass” phylogenetic analyses. 

Phylogenies based on BLAST alone are less reliable than other purpose-built computational phylogenetic methods, so 

webpage. 

• Establishing phylogeny - Using the results received through BLAST we can create a phylogenetic tree using the BLAST 

within the sequence of interest. 

• Locating domains - When working with a protein sequence we can input it into BLAST, to locate known domains 

This can be useful, for example, when we are working with a DNA sequence from an unknown species. 

Identifying species - With the use of BLAST, we can possibly correctly identify a species or find homologous species. 

These include identifying species, locating domains, establishing phylogeny, DNA mapping, and comparison. 

BLAST can be used for several purposes. 

Applications of BLAST 

13. Click the “BLAST” button to initiate a Blast search. 

12. Click the minus (“-“) sign by “Algorithm parameters” to close the parameters list. 

11. Ensure that all of the default settings are configured correctly. 

10. Click the plus (“+”) sign by “Algorithm parameters” to expand the parameters list. 

9. In the “Program Selection” selection box, choose “Highly similar sequences (megablast)”. 

8. In the drop-down list choose “Nucleotide collection (nr/nt)”. Leave all other fields in their default state. 

7. In the “Choose Search Set” selection box, click “Standard databases”. 
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https://www.biogem.org/downloads/notes/kau/Basic%20Local%20Alignment%20Search%20Tool.pdf 

Title:BLAST (biotechnology) - WikipediaBasic Local Alignment Search Tool - BioGem.Org 

Similarity  4% 

https://basic-local-alignment-search-tool-pdf-153.peatix.com/ 

biochemistry 324. as the name implies, ... 

... blast ( basic local alignment search tool) is a heuristic approach for comparing nucleotide or protein sequences. 

Title:Peatix: Basic local alignment search tool pdf 

Similarity  4% 

http://www.bioinfo.mpg.de/AlignMe/ 

and any kind of profiles (i.e. secondary structure predictions or transmembrane predictions). 

of various different measures of similarity. These similarity measures include: substitution matrices, hydrophobicity scales 

AlignMe (for sequence Alignment of Membrane Proteins) is a very flexible sequence alignment program that allows the use 

Title:www.bioinfo.mpg.de › AlignMeAlignMe - Alignment of membrane proteins based on ... 

Similarity  7% 

https://en.wikipedia.org/wiki/Yass_(software)/ 

plain text or the FASTA format and the output format includes the BLAST tabular output. 

sequences, that is, it can search for similarities between DNA or RNA sequences. YASS accepts nucleotide sequences in either 

YASS (Yet Another Similarity Searcher) [1] [2] is a free software, [3] pairwise sequence alignment software for nucleotide 
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These include identifying species, locating domains, establishing phylogeny, DNA mapping, and comparison. 

web-accessible. BLAST can be used for several purposes. 

It breaks the query and database sequences into fragments and seeks matches between them. It is fast, accurate and 

Information (NCBI) website and many other websites. 

Tool (BLAST). It is a computer algorithm that is available for use online at the National Centre for Biotechnology 

Today, one of the most commonly used tools to examine DNA and protein sequences is the Basic Local Alignment Search 

Water, EMBOSS Stretcher, LALIGN, SIM etc. 

and/or evolutionary relationship between them. Some of them are ACARA, AlignMe, YASS, EMBOSS Needle, EMBOSS 

and tools are now used to examine the sequences to identify region of similarity that may indicate functional, structural 

The biological sequences used for alignment, uses many alphabets and involves many complexities. Different databases 

It is used to find the best-matching local or global alignment of two sequences. 

sequence alignment is further classifies as local sequence alignment and global sequence alignment. 

alignment is broadly classified into two types: pair-wise sequence alignment and multiple sequence alignment. Pair-wise 

the evolutionary relationship and prediction of protein structure and function. It is an important first step toward structural 
and functional analysis of newly determined sequences.  Sequence 
 

establishing residue-residue correspondence among related sequences. We usually compare sequences in order to check 

The sequence alignment is the process by which sequences are compared by searching for common character patterns and 
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https://omicstutorials.com/basic-local-alignment-search-tool-blast-for-bioinformatics/ 

homologous species. For instance, when we are working with a DNA sequence from an unknown species it can be ... 

mapping and comparison. In addition, for identifying species with the use of BLAST we can correctly identify or find 

BLAST can be used for several purpose. These include identifying species, locating domains, establishing phylogeny, DNA 

Title:omicstutorials.com › basic-local-alignment-searchBasic Local Alignment Search Tool (BLAST) for bioinformatics 

Similarity  8% 

https://vdocument.in/computational-phenotyping-of-potential-plant-growth-impact-on-human-health-diverse.html 

comparison against all the. 

It breaks the query and database sequences into fragments and seeks matches between them. Advantages i. Character string 

Title:Computational phenotyping of potential plant growth 

Similarity  10% 

https://quizlet.com/nl/227786524/chapter-13-multiple-sequence-alignment-flash-cards/ 

query sequences. 

Pairwise sequence alignment methods are used to find the best-matching piecewise (local) or global alignments of two 

Title:Chapter 13. MULTIPLE SEQUENCE ALIGNMENT Flashcards 

Similarity  15% 

https://www.sanfoundry.com/bioinformatics-questions-answers-test/ 

by which sequences are ... 

b) It is an important first step toward structural and functional analysis of newly determined sequences c) This is the process 

Title:Bioinformatics Test 

Similarity  34% 

Matched Source 

https://www.ebi.ac.uk/Tools/psa/lalign/ 

Embl-Ebi. (n.d.-c). LALIGN < Pairwise Sequence Alignment < EMBL-EBI. Retrieved July 29, 2023, 

https://www.ebi.ac.uk/Tools/psa/emboss_stretcher/ 

Embl-Ebi. (n.d.-b). EMBOSS Stretcher < Pairwise Sequence Alignment < EMBL-EBI. Retrieved July 29, 2023, 

https://www.ebi.ac.uk/Tools/psa/emboss_needle/ 

Embl-Ebi. (n.d.-a). EMBOSS Needle < Pairwise Sequence Alignment < EMBL-EBI. Retrieved July 29, 2023, 

https://en.wikipedia.org/wiki/List_of_sequence_alignment_software 

Wikipedia contributors. (2023). List of sequence alignment software. Wikipedia. Retrieved July 29, 2023, 

https://www.ebi.ac.uk/Tools/psa/ 

Embl-Ebi. (n.d.). Pairwise Sequence Alignment Tools < EMBL-EBI. Retrieved July 29, 2023, from 

Murthy, C. S. V. (2003). Bioinformatics (1st ed.). Himalaya Publishing House Pvt. Ltd. 

Attwood, T. K., Parry-Smith, D. J., & Phukan, S. (2007). Introduction to Bioinformatics (1st ed.). Dorling Kindersley Pvt. Ltd. 
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Unique Mode of Assessment 

Botany department 

 

Botany Department of Parvatibai Chowgule College of Arts and Science (Autonomous) Margao Goa 

organized Plant Drive Programme on 11th August 2023, from 1:30 pm onwards at Botanical Garden. 

The main objective of the Plant Drive was to launch a community seed bank and to raise awareness 

towards the importance of planting and saving trees. Plant Drive consisted of 3 main activities – 

1. Plant Walk curated by Botany Department 

2. Exchange of seeds and saplings (also as a part of Meri Maati, Mera Desh). 

3. Medicinal sapling plantation in Botanical Garden 

For Plant walk in the campus the topics were assigned for Continuous assessment from Courses Plant 

Drug Technology and Pharmacognosy for TY students and Systematics of Taxonomy for SY students. 

They were assessed for on campus presentation of Systematic positions, diagnostic characteristics and 

economic uses of the plants present in the campus for 15 marks. Activity was open for all for which 

about 30 students and faculty members participated from college. 

 

 



DEPARTMENT OF BOTANY 

Unique Mode of Assessment: Power Point Presentation 

A PowerPoint presentation was conducted as an innovative mode of assessment (CA-II) for 

the T.Y.B.Sc. students in the paper titled Applied Mycology (BOT-VI.E-16). Topics were 

assigned from Module II of the syllabus, allowing students to explore subject matter in depth 

and demonstrate their understanding. 

The rubrics and date of assessment were communicated well in advance through detailed 

classroom instructions and the Google Classroom platform to ensure smooth execution. 

Students presented their topics to the class, showcasing their comprehension and 

communication skills. 

The evaluation was based on specific criteria, including introduction, content, presentation 

skills (expression, vocabulary, tone, and explanation), summary, and references utilized in 

preparing the PowerPoint presentation. The assessment carried a total of 15 marks, providing 

a structured and transparent framework for grading. 

This approach effectively combined subject knowledge with essential skills such as public 

speaking, organization, and research, contributing to the students' holistic development. 
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Class: TY B.Sc. Botany 

Roll. No.: 2102404

Assessment: CA 2
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Introduc
tion 

Cellulose: Most abundant biomaterial derived from the living 
organisms on the earth derived from plants.

β-D-glucopyranoside units that are linked together via β-D-
glucosyl bonds (Ahmed et al. 2017b)

For the cellulose to be utilized in various industrial applications 
it needs first to be converted into its building blocks (Glucose) 
by the hydrolysis of β-D-(1,4) glucosidic linkages.

Cellulose degradation is mediated by an enzymatic system 
referred to as cellulases.

Synthesized by bacteria, fungi, plants and some animals.



Cellulases



Cellulase producing fungi

Microscopic view of Penicillium sp.



Production of cellulases 
from fungi - SSF



cellulases from fungi -
SmF



General applications of fungal 
cellulases 



Applications of fungal 
cellulases in food industry



Summary
Cellulose is the most abundant biomaterial derived from the living

organisms on the earth; plant is the major contributor to the cellulose

pool present in the biosphere. Cellulase is the enzymatic system, which

degrades cellulose chains to glucose monomers. Cellulase is a group of

three enzymes endoglucanase, cellobiohydrolase and β-glucosidases

which act together to hydrolyze cellulose to glucose units. Fungi are the

preferred source of cellulase for industrial applications since they secrete

large quantities of cellulase to culture medium. Cellulases have been

produced and characterized from different aerobic fungi such as

Aspergillus (Bansal et al. 2012), Trichoderma (Ellilä et al. 2017),

Penicillium (Prasanna et al. 2016), among others. Fungal cellulases have

been produced through solid state fermentation (SSF) and submerged

fermentation (SmF). In SSF, the fungal species is grown on one or more

solid substrate such as straw while in SmF, free flowing liquid like

molasses/broths supplemented with different nutrients is used to cultivate

of microorganisms and the enzymes including cellulase and metabolic

byproducts are secreted into fermentation medium. Cellulase enzymes

have got tremendous applications in different industries including biofuel

production, paper and pulp industry, detergent industries, food and food

processing industries, animal feeds among others.
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Course Title: Field Techniques and Village Survey 

Course Code: PGMP-GEG-DSC-408 

Mode of Assessment Title: Collective Critical Mapping Tool (Classroom Activity) 

Collective Critical Mapping was utilized as one of the mode of assessment for the Field 

Techniques and Village Survey course. The purpose of classroom-activity for collective mapping 

was used in order to assess students’ understanding of spatial concepts, critical thinking, and 

collaboration skills that are required for field surveys. The maps prepared by students through 

collective critical mapping provide clear visualizations of spatial data, making it easier to 

identify patterns, relationships, and areas of concern that may not be evident in text-based 

reports. Overall, this assessment helped students highlight and understand the patterns and 

resource distribution, making complex data more accessible and understandable. 

  

Students carrying out the Collective Mapping Classroom-Activity as a mode of assessment 

 

 







CONTINUOUS ASSESSMENT  

Course Code: CHE-GE-502                                                       Course Title: Environmental Chemistry 

Department: Post Graduate in Analytical Chemistry             Semester: III  

 

 

 

 

 

The Generic elective course was incepted in the AY 2023-24 for PG students not belonging to Chemistry 

specialization and was taken by Dr. Luann Romayne D’souza, Assistant Professor in Chemistry. The course 

was floated for M.Sc. Part 2 students from Geoinfromatics (08 students) and Information Technology (09 

students).  

The course syllabus included the types of environmental pollution, sources, effects and measures for 

mitigation. After a brief teaching period, the 1st CA was conducted on 03/08/2024 on Module 1 covering air 

pollution by creating a “ Newspaper” in the proforma given below,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Through this mode of CA, the students covered CLO 1 and 2 on Air pollution: Sources, causes and related        

technical aspects with a visual representation of creativity. It created an excitement and awareness on 

browsing through different Indian states/cities afflicted by air pollution. Thus, enhancing their knowledge 

and fostering concern for the environment. 
 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 

The recounts of the assessment is enclosed as a PDF entitled “Evidence_Newspaper CA_PG Chemistry” 

for your perusal. 
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                              Delhi's Air Quality Reaches Alarmingly Hazardous Levels, death by breath 
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Can Delhi Breathe Clean???? 

 

 

Sunil Dahiya, analyst 

at the Centre for 

Research on Energy 

and Clean Air, said: 

"The heightened 

pollution levels in Delhi 

this Jan underscore two 

crucial realities. First, 

stubble burning isn't the 

primary cause of year-

round hazardous air 

quality in Delhi-NCR, 

except for a brief period 

from Oct to mid-Nov. 

Second, insufficient 

effort or virtually none 

has been made to curtail 

emission load from 

various sectors in the 

broader airshed 

surrounding Delhi." 

 

 

 

 

 

Delhi breathes easier: April 

2024 sees air quality spike. 
New Delhi: Delhi's air quality showed marked improvement in April 

2024, recording 23 "Good to Moderate" air quality days, the highest 

for April since 2018, excluding 2020 due to the COVID-19 lockdown. 

In comparison, April 2023 saw 17 such days, zero in 2022, 18 in 2021, 

30 in 2020, 12 in 2019, and 8 in 2018, according to the Commission 

for the Air Quality Management in NCR and Adjoining Areas 

(CAOM)April 2024 also saw a reduction in the "Poor to Severe" air 

quality days (AQI > 200) with only 7 such days, down from 13 in 

2023, 30 in 2022, 12 in 2021, 18 in 2019, and the 22 in 2018. 

 
 

 

 

 

MOST POLLUTED AIR QUALITY STATION 

 

 

Swachh Vayu 

Survekshan is 

an initiative by the 

MoEF & CC to 

rank cities on the 

basis of the 

implementation of 

the activities 

approved under 

the city and air 

quality action 

plans in the131 

NCAP cities.  
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POLLUTION WATCHDOG
SEMINAR PUTS FOCUS ON AIR

QUALITY IN AMRITSAR, ITS

HARMFUL HEALTH EFFECTS

PUNJAB AQI LEVELS TODAY

Despite the rising number of farm fire

cases in the state this season, a look

at previous year's data will reflect on

the reduction in stubble burning in

Punjab.

Stubble burning in Punjab is

considered as one of the main reasons

behind the severe air pollution that

chokes north Indian states during the

winter season in October and

November. Most of the farmers opt

for burning crop residue to prepare

their fields for the next crop in a

shorter time.

Amritsar 9th May

To push for monitoring air quality and

implementation of effective air pollution

checks in Amritsar, several organisations

including Breathe Free, FLO Amritsar and

Rotary Club jointly hosted a seminar to create

awareness regarding importance of air quality

and its impact on health.

The seminar focused on harmful effects of air

pollution, respiratory illnesses and steps to

ensure better air quality

Experts highlighted the importance of

collaboration among organisations to address

respiratory allergies being caused due to

rising air pollution
https://www.tribuneindia.com/news/amritsar/seminar-puts-focus-on-air-quality-in-
amritsar-its-harmful-health-effects-619745

STUBBLE BURNING: PUNJAB

RECORDS OVER 1000 FARM

FIRES IN A SINGLE DAY;

HIGHEST IN THE SEASON

Punjab, 30 Oct 2023

https://www.livemint.com/news/india/stubble-burning-punjab-records-over-
1000-farm-fires-in-a-single-day-highest-in-the-season-11698655708395.html

AMRITSAR: RISING POLLUTION TAKING

THE SHINE OFF GOLDEN TEMPLE

The gold plating and

marble surface of the

holiest Sikh shrine,

Golden Temple are losing

their sheen, thanks to the

rising pollution in the

holy city. This has made

the Shiromani Gurdwara

Parbandhak Committee

(SGPC) getting it cleaned

frequently.To monitor the

ambient air quality within 

and around the Golden Temple, an air quality

monitoring station was set up on its premises in

2016. As per data assessed by the Punjab

Pollution Control Board (PPCB), the quantity of

air pollutants that affect the gold plating and

marble surface is increasing.

Amritsar Apr 03, 2022

https://www.hindustantimes.com/cities/chandigarh-news/amritsar-rising-pollution-taking-the-shine-
off-golden-temple-101648930040667.html

LUDHIANA AMONG TOP 100 MOST

POLLUTED CITIES IN COUNTRY

Ludhiana, Jul 29, 2024

Despite having witnessed the cleanest

air of the ongoing year on July 6,

Ludhiana has not made long-term

progress in terms of air quality with

AQI 40, yet Ludhiana is among the

top 100 most polluted cities of the

country in the first half of 2024 by a

study conducted by the Centre for

Research on Energy and Clean Air

(CREA).
https://timesofindia.indiatimes.com/city/ludhiana/ludhiana-ranked-among-top-
100-most-polluted-cities-in-india/articleshow/112092461.cms
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DEPARTMENT OF PSYCHOLOGY  

REPORT ON INNOVATIVE MODE OF ASSESSMENT  

2023-24 

 

1. Dr. Sobita Kirtani had a Pecha Kucha style of presentation followed for CA 

presentation for two courses, namely Basic Course in Psychology I (UG-PSY-101) of 

Semester I and Child Psychology (PSY-III.E-2) for Semester III. In this style of 

presentation, students must present the topic in the form of 20 slides containing 

images, and each image is presented for not more than 20 seconds.  

2. Dr. Sobita Kirtani conducted a CA for Child Psychology course (PSY-III.E-2) of 

Semester III in which students were given 03 questions for group work that they could 

answer using online resources and books followed with a group discussion. The last 

question was a higher order based on the first three and had to be answered 

individually. This was designed such that students could gain from team work while 

also be assessed individually. 

3. For an elective course titled Gerontology (PSY-VI.E-13) of Semester VI taught by Dr. 

Sobita Kirtani, students were required to design and demonstrate activities (both 

physical and mental) for older persons, which had to be rooted into Goan culture. 

Students had to present research related information using power point presentation 

and demonstrate the activities in the class room. The instructions had to be delivered 

in any one of the following regional languages – Konkani, Marathi, or Hindi. 

4. For an elective course titled Gerontology (PSY-VI.E-13) of Semester VI taught by Dr. 

Sobita Kirtani, students had to submit a proposal of an idea (hypothetically to the 

Govt of Goa) based on the knowledge acquired through the course as well as through 

research-based identification of needs of older persons. Students were given a detailed 

format following which they had to prepare the proposal.  
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CA 3- PROBLEM SOLVING
Physical and Mental Activities 
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PHYSICAL ACTIVITY
MATERIALS USED

A bat made of coconut branch
Small coconut used as a ball
Obstacles made of clay pots
Stepping stones made of
coconut shells
Goal post made of bottles and
rope
Bowling pins made of cans
Mini goals made of bottles and
rope

MATERIALS USED
A bat made of coconut branch
Small coconut used as a ball
Obstacles made of clay pots
Stepping stones made of
coconut shells
Goal post made of bottles and
rope
Bowling pins made of cans
Mini goals made of bottles and
rope



Why Nalacho Zumvo?

The game is designed to provide gentle exercise to older persons to keep them

active

Health benefits

The game can be played with multiple people and a time limit can be added to

make it more competitive

“Island stepping stones” helps in bending limitations

Can drive an elderly to be determined to complete the whole course because of

the fun and intersting segments involved

Celebrates Goan heritage by incorporating facilities available in goa



RESEARCH EVIDENCE FOR HOCKEY DRILLS
Benefits of hockey or hockey drills include agility, coordination, improved

muscular system and flexibility (Top 10 Health Benefits of Hockey, 2015).

Research by Castana et al.(2020) showed that hockey as a recreational activity

improved cardiovascular system and blood profile across both sexes.

Another research showed that coordination improved especially hand eye

coordination as a result of a ball and stick game like hockey(Dunsky, 2019) 

A research survey in England displayed evidences of muscular strengthing due

to hockey drills like dodging the cones(Foster & Skelton, 2018)(Daw, 2016).



RESEARCH EVIDENCE FOR HOCKEY DRILLS

Numerous studies  proven that dribbling sports like hockey help in preventing

diseases and mental health illness that are caused by problems faced by

elderly(Thomas et al., 2019).

In studies where interviews are conducted on older persons part of masters

sports leagues like hockey say that they have healthy muscle mass and

maximum oxygen uptake capacity compared what they had in their 30's(Deneau

et al., 2020)



RESEARCH EVIDENCE FOR STEPPING STONES AND GOAL
SCORING

A research was conducted on group of people older 60 and it was found that

there was improvement in balance and walking after walking on cobblestone

mats or paths(Stowe, n.d.).

Another research provided evidences that stepping stones also decreases

chances of high blood pressure (Stowe, n.d.).

Responses of Chinese doctors and people who practice stepping stones report

reduction in backpain and flexibility(Patchareeya & Wongphon, 2020). 

While there are not many physical benefits, researches show that hitting

through a target or goal scoring has improved functions like flexibility or

control of speed, power and direction and further have many cognitive

benefits(Tomaselli, 2022) (Oliveira et al., n.d.)



PICTURE BINGO
MENTAL ACTIVITY



WHY BINGO ?
BINGO IS A FUN AS WELL  AS A COGNITIVELY ENRICHING GAME 

IT FOSTERS COMMUNITY ENGAGEMENT AND IMPROVES EMOTIONAL

WELNESS MKNG THEM ACTIVE AND ENERGETIC (CAREFECT, 2022).

PICTURE BINGO FOCUSES ON VISUAL ASPECTS, LITERARY ABILITIES

AND ATTENION CAPACITY OF THE ELDERLY  (CRONIN, 2011).

CAN BE PLAYED WHEN OUT DOOR FACILITIES ARE NOT AVAILABLE

(EFFECTIVENESS OF A PHYSICAL ACTIVITY ENHANCING PROGRAM

FOR USE DURING INDOOR RECESS, 2009)

IT HELPS WITH MEMORY AND THE USE OF GOAN ITEMS REFRESHES

THEIR OWN EXPERIENCES AND LONG TERM MEMORY



RESEARCH SUGGESTS
MEMORY AND ATTENTION

As we age there is a noticeable decline in our memory (National Institute of Health,

2023) and age related reduction in attention and focus (Guarnera, 2008).

Results shows that continuous playing of bingo for seven consecutive week improves

the memory (Robles, 2019). 

Bingo stimulates many areas within the cognitive apparatus including attention,

focus, concentration, and immediate memory (Sobel, 2023). 

Seniors who regularly played bingo scored higher on tests evaluating memory and

mental speed compared to people who did not play (6 Major Advantages for Seniors

Who Play Bingo, 2023). 



RESEARCH SUGGESTS

MEMORY AND ATTENTION

Bingo has positive impact to the brain where the brain is able to train the person to

think faster and the brain to work quicker (Robles, 2019). 

Julie Winstone, of Southampton University, said players were faster and more

accurate than non-bingo players on tests measuring mental speed, the ability to scan

for information, and memory (Bingo Calculations Help Elderly People Keep Their

Brains Alert, 2009).



RESEARCH SUGGESTS
Older aged adults showing a relationship between reduced

strength and reduced hand steadiness (Martin, 2015).

Bingo helps  hand eye coordination (CareFect, 2022) . 

The arranging of cards helps with fine motor skills.

Playing bingo helps with pain and stiffness associated with

arthritis  (6 Major Advantages for Seniors Who Play Bingo,

2023).

MOTOR MOVEMENTS



RESEARCH SUGGESTS
SOCIAL ENGAGEMENT

Research suggests that as age increases social circles reduce (Martin, 2015).

However more socially active elderly people experience less cognitive decline

(James, 2011).

Bingo is excellent for bringing people together and fostering healthy friendships

(CareFect, 2022).

Participation in just bingo alone has been found to increase socialization and some

aspects of cognitive performance in older adults with Parkinson’s and Alzheimer’s

diseases (Steenbergen, 2015). 

The unique addition of bingo as a program enhancer was successful at attracting

and retaining the participants of one study (Crandall, 2009).



Conclusion
To conclude, staying active in both body and mind is

essential for older persons. 

Physical activities like Nalacho Zumvo promote mobility and

independence from illness.

Mental activities like picture bingo fosters cognitive functions

like attention and memory.

They also allow the older person to engage with others,

fostering healthy relationships. 



THANK YOU 
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