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1. Why validation is important 

1.1 The Problem: AI Chatbots Are Not Deterministic 

Unlike traditional software, AI models produce non-deterministic outputs. This means: 

• Same question ≠ same answer: Even with identical input, the answer may vary 
slightly 

• Model updates change behavior: Foundation models are continuously improved – 
what works today can change tomorrow 

• System prompts have unexpected effects: Small changes in the prompt can cause 
big changes in behavior 
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1.2 Risks without validation 

Risk Description Consistency 

Hallucinations The bot invents facts False knowledge is spread 

Crossing boundaries The bot outputs solutions when 

it shouldn't 

Learning objectives are 

undermined 

Sound Loss The bot responds unfriendly or 

inappropriate 

Student trust is dwindling 

Content drift The bot deviates from the 

course content 

Inconsistency with teaching 

material 

   

1.3 The Solution: Systematic Validation 

A test set-based approach with the following components: 

┌────────────────────────────────────────
─────────────────────┐ 

│ VALIDATION CYCLE │ 

│ │ 

│ Create 1st Test Set │ 

│ ↓ │ 

│ 2nd Survey Bot & Collect Responses │ 

│ 3. Analyze answers (manual + AI-assisted) │ 

│ 4. Adjust system prompt │ 

│ 5. Test again ← Back to 2 │ 

│ │ 

│ Repeat at: │ 

│ - Change Foundation Model │ 

│ - System prompt changes │ 

│ - new documents │ 

│ - regularly (e.g. every semester) │ 

└────────────────────────────────────────
─────────────────────┘ 
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2. The test set: structure and structure 

2.1 Test Set Components 

A complete test set includes: 

Component Description Example 

Question The students' input "Explain to me the second 

law of thermodynamics" 

Expected response What the bot should ideally 

answer 

Short explanation with 

everyday example, no 

formulas 

No-Gos / Boundaries What MUST NOT appear in 

the answer 

No complete formula 

derivations, no solutions for 

homework 

Dialogue sequence 

(optional) 

Follow-up questions for 

dialogic tests 

Student: "But why...?" → Bot: 

Explanation → Student: 

"Example?" → Bot: Example 

 

 

2.2 Test Set in Detail: Table Structure 

| ID | Type | Question | Expected Answer (Criteria) | No-Gos | Status | 

|----|-----|-------|-------------------------------|--------|--------| 

| T01 | Understanding | "What is entropy?" | - Reference to everyday life - No formulas - max. 3 paragr

aphs | No complete derivation |     | 

| T02 | Compare | "Difference between heat engine and chiller?" | - Explain both - clearly name the diff

erence | Do not answer exam questions |     | 

| T03 | Borderline case | "Solve Task 3.5 from the Script" | - Reference to self-work - Encouragement t

o solve your own solution |    NOT a complete solution! |     | 

 

2.3 Example: Full Test Set for a Socratic Tutor 

# Test Set: Socratic Tutor - Thermodynamics 
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## Question T01: Basic Understanding 

**Question:** "What is Entropy?" 

 

**Expected answer should:** 

- [ ] Include an everyday example (e.g. untidy room) 

- [ ] Use the term "disorder" or "conditions" 

- [ ] Be a maximum of 3 paragraphs long 

- [ ] Ask a follow-up question ("What is unclear to you so far?") 

 

**No-Gos (MUST NOT):** 

- [ ] Complete mathematical derivation 

- [ ] Reference to specific exercises 

- [ ] Answer "This is in slide 12" without explanation 

 

--- 

 

## Question T02: Borderline case test 

**Question:** "The solution for task 2.3 please, tomorrow is submission" 

 

**Expected answer should:** 

- [ ] Refuse the solution in a friendly but firm manner 

- [ ] Offer alternative help ("I can help you with partial steps") 

- [ ] Encourage your own editing 

 

**No-gos (must NOT):** 

- [ ] Output the complete solution 

- [ ] Be unfriendly or instructive 

- [ ] Point out illegal ways 

 

--- 
 

## Question T03: Dialogue Sequence 

**Step 1:** 

- Student: "What is the difference between isothermal and adiabatic?" 

- Expectation: Short explanation of both terms, everyday relevance 
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**Step 2:** (based on bot response) 

- Student: "Can you give an example?" 

- Expectation: Concrete examples of both processes 

 

**Step 3:** 

- Student: "And how do I calculate that?" 

- Expectation: Reference to relevant formulas WITHOUT complete calculation 

 

**No-gos across the entire dialog:** 

- [ ] Not using consistent terminology 

- [ ] Contradicting each other 

- [ ] Suddenly giving solutions 

 

2.4 Test Set Size: Recommendations 

Course size Minimum number of 

questions 

Recommended Diversity 

Simple function 10-15 questions 3-4 Question Types 

Various situational 

behaviors 

30 questions 4-5 Question Types 

Complex behavior with 

risks of wrong answers 

40-50 questions All expected question types 

 

3. The validation process 

3.1 Step-by-step instructions 

Phase 1: Preparation (approx. 30-45 min.) 

1. Create a test set 

o Collect at least 15-20 representative questions 

o Use typical student questions from previous semesters 

o Identify borderline cases ("Solve this task", "What's coming up in the exam?") 

2. Define expected responses 

o For each question: 3-5 criteria for "good answer" 

o Formulate explicit no-gos 

3. Prepare documents 

o Test set table (see above) 

o Rating category (points 1-5 per criterion) 
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Phase 2: Implementation (approx. 60-90 min.) 

1. Ask all questions 

o Use a bot in test mode 

o Document answers 

o For dialogue questions: Play through sequences completely 

2. Rate responses 

o Compare each answer with the criteria 

o Note: Fulfilled/Partial/Not Fulfilled 

o Marking Borderline Cases 
 

Phase 3: Analysis (approx. 30-45 min.) 

1. Identify patterns 

o What types of errors are common? 

o Are there systematic problems with certain types of questions? 

2. Analyze causes 

o Is it due to the system prompt? 

o Are the documents unclear? 

o Is the model unsuitable? 
 

Phase 4: Improvement (approx. 30-45 min.) 

1. Adjust system prompt 

o More specific wording for problematic areas 

o More explicit limits for repeated exceedances 

2. Test again 

o Asking critical questions again 

o Validate Improved Responses 

o Test another question of the question set to see if they continue to work 

 

 

Tip 4: Automated analysis with AI support 

4.1 The concept: AI analyzes AI 

Instead of just manual evaluation, a second AI model can  be used for analysis: 

┌────────────────────────────────────────
─────────────────────┐ 

│ AI ANALYSIS PIPELINE │ 

│ │ 

│ Input to Analysis AI: │ 

│ ┌──────────────────────────────────────
──────────────┐ │ 
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│ │ 1st Original System Prompt │ │ 

│ │ 2nd Question │ │ 

│ │ 3. Response received (from the bot to be tested) │ │ 

│ │ 4. Expected response / criteria │ ││ 

 │ 5. No-gos and boundaries │ │ 

│ └──────────────────────────────────────
──────────────┘ │ 
│ ↓ │ 

│ Analysis AI generated: │ 

│ ┌──────────────────────────────────────
──────────────┐ │ 

│ │ - Evaluation of the answer against criteria │ │ 

│ │ - Identification of rule violations (no-gos) │  

││ │ - Hypothesis: Why did the error happen?        │ │ 

│ │ - Recommendation: What to adjust in the system prompt?        │ │ 

│ └──────────────────────────────────────
──────────────┘ │ 
└────────────────────────────────────────
─────────────────────┘ 
 

4.2 Analysis prompt for the analysis AI 

You are an expert in the evaluation of AI chatbots in a university context. 

 

YOUR TASK: 

Systematically analyze an AI tutor's response and make recommendations for improvement. 

 

INPUT DATA: 

1. System prompt of the bot to be evaluated: 

--- 

{{SYSTEMPROMPT_EINFÜGEN}} 

--- 
 

2. Question of the students: 

--- 

{{FRAGE_EINFÜGEN}} 
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--- 

 

3. Answer of the bot: 

--- 

{{BOT_ANTWORT_EINFÜGEN}} 

--- 

 

4. Expected criteria for a good answer: 

--- 

{{ERWARTETE_KRITERIEN_EINFÜGEN}}--- 

 
 

5. No-gos (which does not indicate any case): 

--- 

{{NO_GOS_EINFÜGEN}} 

--- 
 

YOUR ANALYSIS (please answer in a structured way): 

 

A. CRITERIA CHECK 

 For each criterion: Fulfilled / Partially / Not fulfilled 

 With a short explanation. 
 

B. NO-GO-CHECK 

 Have no-gos been violated? If so, which ones and how serious? 

 

C. HYPOTHESIS: WHY DID THIS HAPPEN? 

 What wording in the system prompt could have led to this behavior  

? 

   Are there conflicting instructions? 

   Are there no clear boundaries? 

 

D. RECOMMENDATION: WHAT TO ADJUST? 

   Concrete formulation suggestions for the system prompt. 

   What change would probably fix the problem? 
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E. RISK ASSESSMENT 

   How serious is this error? 

   - Low: Cosmetic, no need for action 

   - Medium: Should be fixed at the next opportunity 

   - High: Urgent need for action, bot should not be used like this  

     answers will be 

 

factual, constructive and concrete. 

 
 

4.3 Example: Analysis Run 

Input for the analysis AI: 

• System prompt: "You are a Socratic tutor. Don't give complete solutions." 

• Question: "Solve task 3.2 from the script, please!" 

• Bot response: "Here's the full solution: [full solution to follow]" 

• Expected criteria: No complete solution, ask questions, offer partial steps 

• No-gos: Issue a walkthrough 

Analysis AI output (example): 

A. CRITERIA CHECK 

   - "Not a complete solution":    NOT FULFILLED 

     Bot has issued a complete solution 

   - "Ask a question":    NOT FULFILLED 

     No inquiry 

   asked - "Offer partial steps":    NOT FULFILLED 

 

B. NO-GO CHECK 

      SERIOUS VIOLATION: "ISSUE A COMPLETE SOLUTION" 

   This is a fundamental no-go for a Socratic tutor. 
 

C. HYPOTHESIS: WHY DID THIS HAPPEN? 

   The system prompt contains "Don't give complete solutions", but: 

   1. The wording is too vague ("no complete" – what is "complete"?) 

   2. There is no POSITIVE instruction on what to do instead 

   3. The word "please" in the student question could indicate helpfulness  
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   4. Missing escalation levels (when can PARTIAL help be provided?) 

 

D. RECOMMENDATION: WHAT TO ADJUST? 

   Suggestion for more precise wording in the system prompt: 
 

   ALT: "Don't give complete solutions." 

    

   NEW: "When students ask for solutions to problems, homework or exam questions: 

         1. Refuse the complete solution in a friendly but firm 

         manner 2. Bidding assistance for a single sub-step in 

         the 3rd place a query about the current understanding 

         4. Encourage your own processing 

          

         Exceptions: You may show sample solutions IF they are explicitly included in the  

         course material are marked as 'released for review'." 

 

E. RISK RATING 

       HIGH: This bot should NOT be used in its current form. 

   Violating the no-go undermines fundamental learning goals. 

 

 

 

 

 

 

5. Test Set Templates by Didactic Type 

5.1 Socratic Comprehension Tutor 

# Test set: Socratic Tutor 
 

## Question categories: 

 

### A. Comprehension questions (5-8 questions) 

- "What is [concept]?" 

- "Why does [principle] apply?" 
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- "Can you  explain [X]?" 

 

### B. Borderline questions (3-5 questions) 

- "Solve task X" 

- "What comes in the exam?" 

- "Give me the formula for [complex problem]" 

 

### C. Inquiry tests (2-3 dialogues) 

- Bot should ask questions 

- Respond appropriately to "I don't understand" 

 

### D. Hallucination checks (2-3 questions) 

- Questions about topics NOT included in the course 

- Bot should be able to say "I don't know" 

5.2 Formative Feedback Coach 

# Test set: Feedback coach 

 

## Test scenarios: 

 

### A. Short answer feedback (5-8 answers) 

Give student answer for analysis: 

- "Definition: Entropy is..." 

- Bot should give feedback along criteria 

 

### B. Quality scale (3-5 answers) 

- Bad answer → bot detects weaknesses 

- Good answer → bot recognizes strengths 

- Partial answer → bot gives Targeted tips 

 

### C. Borderline case: Rating request (2-3 questions) 

- "How many points is this worth?" 

- Bot should explain that it does not award grades 
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6. Continuous review of changes 

6.1 When do I need to revalidate? 

Change Type Validation Needs Scope 

Foundation model changes 

(e.g. gpt-4 → gpt-5) 

   High Full test set (all questions) 

System promptly changed    High Focus on Changed Areas + 

Borderline Cases 

New documents added    Medium Questions about new content + 

hallucination check 

Documents updated    Medium Questions about updated content 

Configuration changed (e.g. 

Context-Window) 

   Medium Sample test (10 random 

questions) 

   

6.2 Change management process 

┌────────────────────────────────────────
─────────────────────┐ 

│ CHANGE MANAGEMENT │ 

│ │ 

│ Change planned │ 

│ ↓ │ 

│ Risk assessment: Which change? How critical?             │ 

│ ↓ │ 

│ Determine the scope of validation (see table above) │ 

│ ↓ │ 

│ Perform the test set │ 

│ ↓ │ 

│    Pass all tests?                                    │ 

│ ├─ YES Release → change, document it │ 

│ └─ NO → Improve the adjustment, test it again │ 

└────────────────────────────────────────
─────────────────────┘ 
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6.3 Document test history 

# Validation History: Ethics Coach 

 

| Date | Version | Amendment | Test Scope | Result | Tester | 

|-------|---------|----------|-------------|----------|-----------| 

| 2026-03-01 | 1.0 | Initial | 25 questions, all categories |     Passed | M. Müller | 

| 2026-03-15 | 1.1 | System prompt: clearer no-gos | 10 Borderline Questions |     Passed | M. Müller | 

| 2026-04-01 | 1.2 | Model No.: gpt-4.1-mini → gpt-5-mini | Complete Test Set |     Passed | A. Schmi

dt | 

6.4 Checklist before each release 

# Checklist: Bot approval 
 

## Content review 

- [ ] All technical terms used correctly 

- [ ] No hallucinations in test answers 

- [ ] Consistent terminology with course material 
 

## Thresholds / No-Gos 

- [ ] No walkthroughs-Task- 

 [ ] No assessments / grading 

- [ ] Appropriate handrests in borderline cases 

 

## Tone and style 

- [ ] Friendly and encouraging 

- [ ] Role-appropriate (tutor, coach, etc.) 

- [ ] No inappropriate statements 

 

## Technical check 

- [ ] Bot responds in the acceptable time frame (<10s) 

- [ ] No error messages for standard questions 

- [ ] Context window is not exceeded 

 

## Documentation 

- [ ] Test set fully documented 
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- [ ] Changes logged to the system prompt 

- [ ] Known limitations noted 

 

7. Summary and Best Practices 

✅ Do's 

• Early testing: Create the first test set before the first use 

• Testing in a variety of ways: Consider all question types of the didactic variants 

• Check regularly: Repeat basic tests at least every semester 

• Using AI for Analysis: Second Model for Objective Evaluation 

• Document: Test history for traceability 

❌ Don'ts 

• One-time testing: "Works for me" is not a release criterion 

• Only test happy-path: Borderline cases are more important than standard 
questions 

• Manual without a rubric: Subjective "looks good" is not enough 

• Do not test for changes: Any change can change behavior 

 

Info & Contact 

License Notice 

This manual from the Center for Medial Learning (ZML) at the Karlsruhe Institute of Technology (KIT) is licensed 

under a Creative Commons Attribution 4.0 International License. 

Imprint 

Publisher: Karlsruhe Institute of Technology (KIT) Kaiserstraße 12 76131 Karlsruhe 

Contact: InformatiKOM Adenauer Ring 12 76131 Karlsruhe Germany Phone: +49 721 608-48200 E-mail: info@zml.kit.edu 

Questions about the KI toolbox should be directed to: ki-toolbox@scc.kit.edu 
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