Chi Square Worksheet With Answers
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CHi SQUARE WORKSHEET WITH ANSWERS IS A VALUABLE RESOURCE FOR STUDENTS AND PROFESSIONALS ALIKE, ESPECIALLY IN
THE FIELDS OF STATISTICS, BIOLOGY, AND SOCIAL SCIENCES. (UNDERSTANDING HOW TO CONDUCT A CHI"SQUARE TEST AND
INTERPRET THE RESULTS IS CRUCIAL FOR DATA ANALYSIS. THIS ARTICLE WILL PROVIDE A COMPREHENSIVE OVERVIEW OF CHI-
SQUARE TESTS, HOW TO COMPLETE A CHI"SQUARE WORKSHEET, AND OFFER DETAILED ANSWERS TO EXAMPLE PROBLEMS,
THEREBY SOLIDIFYING YOUR GRASP OF THIS ESSENTIAL STATISTICAL TOOL.

WHAT IS THE CHI-SQUARE TEST?

THE CHI"SQUARE TEST IS A STATISTICAL METHOD USED TO DETERMINE WHETHER THERE IS A SIGNIFICANT ASSOCIATION BETWEEN
CATEGORICAL VARIABLES. |T COMPARES THE OBSERVED FREQUENCIES IN EACH CATEGORY OF A CONTINGENCY TABLE TO THE
FREQUENCIES WE WOULD EXPECT UNDER THE NULL HYPOTHESIS, WHICH STATES THAT NO ASSOCIATION EXISTS BETWEEN THE
VARIABLES.



Types oF CHI-SQUARE TESTS

THERE ARE TWO MAIN TYPES OF CHI-SQUARE TESTS:
° CHI‘SQUARE TeST OF INDEPENDENCE: THIS TEST ASSESSES WHETHER TWO CATEGORICAL VARIABLES ARE INDEPENDENT
OF ONE ANOTHER.

b CHI‘SQUARE GOODNESS OF FIT TEST: THIS TEST DETERMINES WHETHER A SAMPLE DISTRIBUTION MATCHES AN EXPECTED
DISTRIBUTION.

THE CHI-SQUARE FORMULA

THE FORMULA FOR CALCULATING THE CHI"SQUARE STATISTIC (Xz) IS:

o x?=3((0-E?/E)

\W/ HERE:
- O = OBSERVED FREQUENCY
- E = EXPECTED FREQUENCY

STeEPS TO COMPLETE A CHI-SQUARE W/ ORKSHEET

TO EFFECTIVELY USE A CHI-SQUARE \WORKSHEET, YOU NEED TO FOLLOW THESE STEPS:

1. STATE THE HYPOTHESES: FORMULATE THE NULL HYPOTHESIS (HO) AND THE ALTERNATIVE HYPOTHESIS (H1).
2. CoLLECT DATA: GATHER THE OBSERVED FREQUENCIES FOR EACH CATEGORY.

3. CALCULATE EXPECTED FREQUENCIES: USE THE TOTAL COUNTS TO COMPUTE THE EXPECTED FREQUENCIES FOR EACH
CATEGORY.

4. CoMPUTE THE CHI-SQUARE STATISTIC: APPLY THE CHI-SQUARE FORMULA TO CALCULATE THE STATISTIC.

5. DeTERMINE DEGREES OF FREEDOM: CALCULATE THE DEGREES OF FREEDOM USING THE FORMULA (DF = (Rows - 1)
(coLumns - 1)).

6. Fino THE CRITICAL VALUE: USE A CHI"SQUARE DISTRIBUTION TABLE TO FIND THE CRITICAL VALUE BASED ON YOUR
CHOSEN SIGNIFICANCE LEVEL (COMMONLY A= 005) AND DEGREES OF FREEDOM.

7. MAke A DecisioN: COMPARE THE CALCULATED CHI"SQUARE STATISTIC TO THE CRITICAL VALUE TO ACCEPT OR REJECT
THE NULL HYPOTHESIS.



ExAMPLE CHI"SQUARE W/ ORKSHEET PROBLEM

LET’S WORK THROUGH AN EXAMPLE TO ILLUSTRATE HOW TO FILL OUT A CHI"SQUARE \WORKSHEET.

SCENARIO

A RESEARCHER WANTS TO DETERMINE IF THERE IS A RELATIONSHIP BETWEEN GENDER (MALE, FEMALE) AND PREFERENCE FOR A TYPE
OF SNACK (CHIPS, CANDY). THE OBSERVED DATA COLLECTED IS AS FOLLOWS:

| Genper | CHiPs | CanpY | ToTAL |

e
|MaLe| 301 10140]
| FemaLe | 20| 40| 60 |
| TotaL| 50|50 100 |

STEP-BY-STEP SOLUTION

1. STATE THE HYPOTHESES:
- HO: GENDER AND SNACK PREFERENCE ARE INDEPENDENT.
- H1: GENDER AND SNACK PREFERENCE ARE NOT INDEPENDENT.

2. CoLLECT DATA:
- OBSERVED FREQUENCIES (O) ARE ALREADY PROVIDED IN THE TABLE.

3. CALCULATE EXPECTED FREQUENCIES:

FOR EACH CELL IN THE TABLE, THE EXPECTED FREQUENCY (E) CAN BE CALCULATED USING THE FORMULA!

\l

E = \rrac{(\TexT{RoW ToTAL}) \TiMes (\TExT{CoLumn ToTALDK\TexT{OVERALL TOTAL}}

\]

- For MaLes (CHips): E= (40 50) / 100 = 20

- For MaLes (Canpy): E= (40 50) / 100 = 20
- For FemaLes (CHips): E = (60 50) / 100 = 30
- For FemaLes (Canpy): E = (60 50) / 100 = 30

THE EXPECTED FREQUENCY TABLE WILL LOOK LIKE THIS:

| Genper | CHiPs | CanpY | ToTAL |
|------ |------- |------- |------- |

| MaLe | 20120 40|

| FemaLe | 30| 30| 60 |

| TotaL| 50150 100 |

4. CoMPUTE THE CHI-SQUARE STATISTIC:

USING THE CHI-SQUARE FORMULA, WE CALCULATE:
\[

\cHi? = \sum \rrac{(O - E)?}E}

\]

- For MaLes (CHIPs): x2=(30-20)%2/20=5
- For MaLes (Canpy): x2=(10-20)?/20=5
- For FemaLes (CHips): x2=(20-30)%2/ 30=3.33



- For FemaLes (Canpy): x2=(40-30)2/ 30 =3.33
ToTALXx?=5+5+3.33+3.33=16.66

5. DETERMINE DEGREES OF FREEDOM:

\[
oF = (rows - 1) \TimMes (coLumns - 1) =(2- 1) \TiMes (2 - 1) =1

\]

6. Finb THE CRITICAL VALUE:
USING A CHI-SQUARE TABLE AT A = 0.05 AND DF = 1, THE CRITICAL VALUE IS APPROXIMATELY 3.84 1.

7. Make A DECISION:
SINCE 16.66 > 3.84 1, WE REJECT THE NULL HYPOTHESIS.

CONCLUSION

THE ANALYSIS INDICATES A SIGNIFICANT RELATIONSHIP BETWEEN GENDER AND SNACK PREFERENCE. UNDERSTANDING HOW TO
PROPERLY COMPLETE A CHI SQUARE WORKSHEET WITH ANSWERS IS ESSENTIAL FOR ANYONE INVOLVED IN STATISTICAL
ANALYSIS. BY FOLLOWING THE STEPS OUTLINED ABOVE AND PRACTICING WITH VARIOUS DATASETS, YOU CAN ENHANCE YOUR
PROFICIENCY IN APPLYING THE CHI"SQUARE TEST, MAKING IT EASIER TO INTERPRET AND PRESENT YOUR FINDINGS EFFECTIVELY.

UTILIZING CHI-SQUARE WORKSHEETS NOT ONLY HELPS IN ORGANIZING YOUR DATA BUT ALSO SERVES AS A PRACTICAL TOOL TO
REINFORCE YOUR UNDERSTANDING OF STATISTICAL CONCEPTS. WHETHER YOU ARE A STUDENT OR A PROFESSIONAL, MASTERING
THE CHI"SQUARE TEST IS INVALUABLE IN DATA-DRIVEN DECISION-MAKING.

FREQUENTLY AskeD QUESTIONS

WHAT IS A CHI"SQUARE WORKSHEET USED FOR?

A CHI-SQUARE WORKSHEET IS USED TO ORGANIZE AND PERFORM CALCULATIONS FOR CHI-SQUARE TESTS, WHICH ASSESS THE
ASSOCIATION BETWEEN CATEGORICAL VARIABLES.

How Do | SET UP A CHI"SQUARE \WORKSHEET?

TO SET UP A CHI"SQUARE WORKSHEET, CREATE A TABLE TO DISPLAY OBSERVED FREQUENCIES, EXPECTED FREQUENCIES, AND
CALCULATE THE CHI"SQUARE STATISTIC USING THE FORMULA: X2 = £((O - E)? / E), wHere O IS THE OBSERVED FREQUENCY
AND E IS THE EXPECTED FREQUENCY.

\W/HAT KIND OF DATA IS SUITABLE FOR A CHI-SQUARE TEST?

CHI"SQUARE TESTS ARE SUITABLE FOR CATEGORICAL DATA, INCLUDING NOMINAL AND ORDINAL VARIABLES, WHERE YOU CAN
COUNT AND COMPARE FREQUENCIES.

WHAT IS THE NULL HYPOTHESIS IN A CHI"SQUARE TEST?

THE NULL HYPOTHESIS IN A CHI-SQUARE TEST STATES THAT THERE IS NO ASSOCIATION BETWEEN THE CATEGORICAL VARIABLES
BEING ANALYZED.

How DO | INTERPRET THE RESULTS FROM A CHI-SQUARE \WORKSHEET?

TO INTERPRET THE RESULTS, COMPARE THE CALCULATED CHI"SQUARE STATISTIC TO THE CRITICAL VALUE FROM THE CHI-
SQUARE DISTRIBUTION TABLE BASED ON THE DEGREES OF FREEDOM AND SIGNIFICANCE LEVEL. IF THE STATISTIC EXCEEDS THE
CRITICAL VALUE, REJECT THE NULL HYPOTHESIS.



\WHAT IS THE SIGNIFICANCE LEVEL COMMONLY USED IN CHI-SQUARE TESTS?

THE COMMON SIGNIFICANCE LEVEL USED IN CHI"SQUARE TESTS IS 005/ WHICH INDICATES A 50/0 RISK OF CONCLUDING THAT AN
ASSOCIATION EXISTS WHEN THERE IS NONE.

W/HAT ARE THE DEGREES OF FREEDOM IN A CHI"SQUARE TEST?

DEGREES OF FREEDOM IN A CHI"SQUARE TEST ARE CALCULATED AS (NUMBER OF ROWS - -|) (NUMBER OF COLUMNS - -|) IN A
CONTINGENCY TABLE.

CAN | USE A CHI"SQUARE TEST FOR SMALL SAMPLE SIZES?

CHI"SQUARE TESTS ARE NOT RECOMMENDED FOR SMALL SAMPLE SIZES. [F ANY EXPECTED FREQUENCY IS LESS THAN 5, CONSIDER
USING FISHER'S EXACT TEST INSTEAD.

\W/HAT IS THE DIFFERENCE BETWEEN CHI-SQUARE GOODNESS-OF-FIT AND CHI-SQUARE
TEST OF INDEPENDENCE?

THE CHI-SQUARE GOODNESS-OF-FIT TEST CHECKS IF AN OBSERVED FREQUENCY DISTRIBUTION MATCHES AN EXPECTED
DISTRIBUTION, WHILE THE CHI"SQUARE TEST OF INDEPENDENCE ASSESSES WHETHER TWO CATEGORICAL VARIABLES ARE
INDEPENDENT OF EACH OTHER.

\W/HERE CAN | FIND CHI"SQUARE WORKSHEETS WITH ANSWERS?

CHI-SQUARE WORKSHEETS WITH ANSWERS CAN BE FOUND ON EDUCATIONAL WEBSITES, STATISTICAL TEXTBOOKS, AND ONLINE
RESOURCES THAT PROVIDE STATISTICS EXERCISES AND SOLUTIONS.
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Unlock your understanding of statistics with our chi square worksheet with answers. Perfect for
students and educators! Learn more and master this essential concept today.
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