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UNIT I: THINKING SKILLS FOR ACADEMIC 
PURPOSE 
Course: Personality Development & Communication Skills 
Target Levei: B.Sc. Undergraduate Curriculum (ln-depth Study Guide) 

1. Critical Thinking Skills (E 
Critical thinking is the intellectually discplined process of actively and skillfully conceptualizing, applying. 
analyzing,. synthesizing, and evaluating information gathered from, or generated by, observation, 
experience, reflection, reasoning, or communication, as a guide to belief and action. 
• ldentification of Biases: Recognizing hidden cognitive biases, emotional arguments, and logical fallacies 

within research papers, experimental designs, or academic publications. 
•Evaluation of Evidence: Developing the capacity to objectively distinguish between speculative correlation 
and verified empirical causation in laboratory findings. 

•Formulating Hypotheses: Formulating rigorous, falsifiable, and testable statements based strictly on 
systematic observations rather than intuition. 

•B.Sc. Application: Crucial for performing robust literature reviews prior to starting any concrete chemical, 
biological, or physical laboratory experimentations. 

2. Analytical Thinking Skills ( 
Analytical thinking is a step-by-step approach to thinking that allows you to break complex, large-scale 
problems or qualitative/quantitative datasets down into smaller, manageable, and interconnected 
Components. 
• Data Deconstruction: Dissecting complex raw data outputs from lab instruments into meaningful, structured 

categories for quantitative interpretation. 
• Pattern Recognition: Applying deductive and inductive logic chains to identifty trends, graphical anomalies, 
and recurring behaviors among dependent and independent variables. 

• Root Cause Analysis: Utilizing rigorous framework models (such as the 5 Whys or fishbone structures) to 
locate the exact cause of experimental variance or failure. 

•B.Sc. Application: Used everyday to read complex mathematical matrices, phase diagrams, multi-spectral 
charts, and computational output values. 
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3. Imperative Thinking Skills 
Imperative thinking is inherently objective-driven and action-oriented. It details the precise execution 
steps, explicit rule-based constraints, and logical sequences necessary to consistently achieve a specific 
Outcomne. 

• Algorithmic Workflow Design: Conceptualizing explicit, systematic step-by-step logic loops for automated 
data processing or experimental tracking. 

• Operational Directives: Creating crystal-clear commands, structured guidelines, and exact parameters that 
leave zero room for subjective misinterpretation. 

•B.Sc. Application: Applied directly when authoring detailed Laboratory Manuals, writing computational code 
scripts (Python/MATLAB), or executing Biosafety & Hazard Control protocols safely. 

4. Academic Vocabulary Enhancement (I 
Academic vocabulary refers to words and phrases used specifically in higher education settings, which 
allow scientists to convey highly specific meanings without relying on conversational or vague speech. 
• Academic Word List (AWL): Incorporating high-frequency, peer-recognized terminology into writing (e.g.. 

synthesize, derive, evaluate, validate, aggregate, contextualize). 
•Etymology & Morphology: Decoding specialized terminology by analyzing Latin or Greek prefixes, roots, 
and suffixes (e.g.. exo- [outside], thermic (heat). 

• Precision over Simplicity: Replacing generic verbs with active scholarly terms to maintain an objective tone 
(e.g., using titrated' or centrifuged' instead of 'mixed' or 'spun'). 

5. Grammar Framework for Higher Education ( 
Scientific grammar forms the foundational mechanic that ensures research is objective, professional, 
universally clear, and easily reproducible by other global researchers. 
•Strategic Passive Voice: Placing focus squarely upon the experiment or action itself rather than the 

individual performing it (e.g.. The solution was heated to 75°C' rather than I heated the solution). 
• Complex Sentence Logic: Combining independent and dependent clauses accurately using subordinating 
conjunctions to showcase precise cause-and-effect conditions. 

• Subject-Verb Matrix Precision: Ensuring strict subject-verb grammatical matching when reporting dense 
lists of compound elements, chemical variables, or mathematical terms. 
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Cognitive Framework Summary Matrix 

Thinking Domain 

Critical Thinking 

Analytical Thinking 

Core Objective 

Evaluate validity & claims 

Deconstruct complex 
datasets 

Imperative Thinking Define clear action tracks 

Primary Mental Tool 

Objective skepticism & logic 

Breakdown & pattern search 

Rule-following & worktlows 

Scientific Output Target 

Peer review, hypothesis testing 

Statistical models, graphs 

SOPs, code scripts, lab 
protocols 
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