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Assessment scale for comprehensive experimental design ability
Assessment task: Design a complete molecular diagnostic protocol (e.g., nucleic acid test protocol for a certain pathogen)
Appointed person: ______________
Assessment date: ______________
	Assessment dimensions
	Scoring rules
	Score ranges
	 score 

	1.Reasonableness of technology selection
（ 0-27 points）
	• Scientific detection principles (e.g. PCR/sequencing, etc.) are selected appropriately
• Rigorous design logic of primers/probes
• High matching degree between technical route and target
	0-27 points
	

	2. Perfection of quality control measures
（ 0-22.5 points）
	• Internal reference/negative/positive control is complete
• Clear anti-pollution measures (e.g. UDG enzyme, zoned operation)
• Repetition of experiments error analysis design
	0-22.5 points
	

	3. Cost-benefit considerations
（ 0-18 points）
	• Reasonable cost control of reagents/equipment
• Time is matched to clinical needs
• High throughput or automated optimization suggestions
	0-18 points
	

	4. Programme integrity
（ 0-22.5 points）
	• The complete chain of sample collection, processing, detection and analysis

• Clear and executable steps

•Key parameters are clear (temperature/time/concentration)
	0-22.5 points
	

	5.Innovative bonus points (0-10 points)
	Propose novel detection targets or combination strategies (+ 3 points)
	0-3 points
	

	
	• Optimize the pain points of traditional methods (e.g. fast extraction/portable devices) (+ 3 points)
	0-3 points
	

	
	Integration of interdisciplinary technologies (e.g. CRISPR/microfluidics) (+ 4 points)
	0-4 points
	

	Module total score
	
	
	


Scoring rules and data comparison (final score = total score/20)
Subjection: Use of expensive commercial kits without justification (6 points deducted)
Programme integrity (item of independent assessment)
Lack of sample processing procedure: deduct 10 points
Key parameters are missing (e.g., PCR cycle number): 5 points will be deducted
Example of scale use:
High score scheme features of experimental group:
Select qPCR+ probe method to detect novel coronavirus ORF1ab gene (technology + 25 points)
Set the endogenous reference (human RNase P), negative control (no template), and positive control (plasmid) (quality control + 20 points)
Batch extraction using magnetic beads (cost +15 points)
Total: 92 points
Typical problems with the low score scheme in the control group:
Technical choice: Nested PCR (increases contamination risk) (technology + 15 points)
Quality control: only negative control was set (quality control + 10 points)
Cost: The amount of reagent used is not evaluated (cost +8 points)
Total: 58 points (fail)
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