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UNDERSTANDING HOW TO COMPUTE A 950/0 CONFIDENCE INTERVAL FOR THE AVERAGE DIFFERENCE BET\WEEN READING AND
WRITING SCORES IS CRUCIAL IN EDUCATIONAL DATA ANALYSIS. THIS PROCESS ALLOWS EDUCATORS, RESEARCHERS, AND
POLICYMAKERS TO DETERMINE THE RANGE WITHIN WHICH THE TRUE AVERAGE DIFFERENCE LIKELY FALLS, PROVIDING INSIGHTS INTO
STUDENTS’ RELATIVE PERFORMANCE IN THESE TWO AREAS. BY CALCULATING THIS CONFIDENCE INTERVAL, STAKEHOLDERS CAN
IDENTIFY SIGNIFICANT DISPARITIES, ASSESS THE EFFECTIVENESS OF INSTRUCTIONAL STRATEGIES, AND MAKE DATA-DRIVEN
DECISIONS TO ENHANCE LEARNING OUTCOMES.

IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE THE STEP-BY~-STEP PROCESS OF CALCULATING THE 950/0 CONFIDENCE
INTERVAL FOR THE MEAN DIFFERENCE BETWEEN READING AND WRITING SCORES, EXPLAIN THE STATISTICAL CONCEPTS INVOLVED,
AND DISCUSS PRACTICAL APPLICATIONS.

UNDERSTANDING THE BASICS oF CONFIDENCE INTERVALS

WHAT Is A CONFIDENCE INTERVAL?

A CONFIDENCE INTERVAL (CD IS A STATISTICAL RANGE, CALCULATED FROM SAMPLE DATA, THAT IS BELIEVED TO CONTAIN THE
TRUE POPULATION PARAMETER WITH A SPECIFIED LEVEL OF CONFIDENCE. IN THIS CONTEXT, THE PARAMETER OF INTEREST IS THE
MEAN DIFFERENCE BET\WEEN READING AND WRITING SCORES ACROSS A POPULATION OF STUDENTS.

For EXAMPLE, A 950/0 CONFIDENCE INTERVAL MEANS THAT IF WE WERE TO TAKE MANY SAMPLES AND COMPUTE THE INTERV AL
EACH TIME, APPROXIMATELY 950/0 OF THOSE INTERVALS WOULD CONTAIN THE ACTUAL AVERAGE DIFFERENCE IN SCORES FOR
THE ENTIRE POPULATION.

WHY Use A 959% ConrIDeNcCE LEVEL?

THE 950/0 LEVEL IS STANDARD IN STATISTICAL ANALYSIS BECAUSE IT BALANCES CONFIDENCE AND PRECISION. |T SIGNIFIES THAT
THERE IS A 50/0 CHANCE THE TRUE MEAN DIFFERENCE LIES OUTSIDE THE CALCULATED INTERVAL, WHICH IS GENERALLY ACCEPTABLE
IN EDUCATIONAL RESEARCH.

DATA REQUIREMENTS AND ASSUMPTIONS

COLLECTING THE DATA

TO CALCULATE THE CONFIDENCE INTERVAL, YOU NEED PAIRED DATA——READING AND WRITING SCORES FOR THE SAME SET OF
STUDENTS. ENSURE THE DATA IS:

- RANDOMLY SAMPLED FROM THE POPULATION



- ACCURATE AND RELIABLE
- PAIRED (EACH STUDENT'S READING SCORE MATCHED WITH THEIR WRITING SCORE)

ASSUMPTIONS FOR THE CALCULATION

THE STATISTICAL METHODS USED ASSUME:

- THE DIFFERENCES BETWEEN READING AND WRITING SCORES ARE APPROXIMATELY NORMALLY DISTRIBUTED, ESPECIALLY FOR
SMALL SAMPLE SIZES.

- THE SAMPLE IS RANDOM AND INDEPENDENT.

- THE DATA DOES NOT HAVE SIGNIFICANT OUTLIERS THAT COULD SKEW RESULTS.

IF THESE ASSUMPTIONS ARE VIOLATED, ALTERNATIVE METHODS OR DATA TRANSFORMATIONS MAY BE NECESSARY.

STeP-BY-STEP CALCULATION PROCESS

CALCULATING THE CONFIDENCE INTERVAL INVOLVES SEVERAL KEY STEPS:

1. CALCULATE THE DIFFERENCES FOR EACH STUDENT

SUBTRACT EACH STUDENT’'S WRITING SCORE FROM THEIR READING SCORE:

\l

b_I = \TexT{ReaDING} | - \TEXT{WRITING} I

\]

For EACH STUDENT \(1\).

2. CompuTe THE SAMPLE MeaN DiFrerence (\(\ear{D}\))

SUM ALL DIFFERENCES AND DIVIDE BY THE NUMBER oF STUDENTS (\(N\)):

\[
\BAR{D} = \rrAc{ 1}{N} \sum_{I=1}"nD_I
\]

3. CALCULATE THE SAMPLE STANDARD DeviaTioN of THE DiFrerences (\(s_b\))

USE THE FORMULA:

\[
s b = \sQrT{\rRAC{1}{n- 1} \sum_{I=1}"n(b_I - \BAR{D})"2}
\]

THIS MEASURES THE VARIABILITY IN THE DIFFERENCES.

4. DETERMINE THE STANDARD ERROR OF THE MEAN DiFrFereNce (SE)

THE STANDARD ERROR ESTIMATES THE VARIABILITY OF THE SAMPLE MEAN DIFFERENCE:

\l



SE = \rrac{s_p}{\sqrT{N}}
\]

5. FIND THE CRITICAL T-VALUE FOR 959, CONFIDENCE

USING A T-DISTRIBUTION TABLE OR CALCULATOR, DETERMINE THE T-VALUE CORRESPONDING TO A 959, CONFIDENCE LEVEL AND
\(N - 1\) DEGREES OF FREEDOM.

FOR EXAMPLE, IF \(n= 30\), DEGREES OF FREEDOM = 29, THE T-VALUE APPROXIMATELY EQUALS 2.045.

6. CALCULATE THE MARGIN of ErrRor (ME)

MULTIPLY THE CRITICAL T-VALUE BY THE STANDARD ERROR:

\[
ME = 1_{\ALPHA/2, DF} \TIMES SE

\]

7. CoMPUTE THE CONFIDENCE INTERVAL

FINALLY, THE CONFIDENCE INTERVAL IS:

\[
\LerT( \BAR{D} - ME, \; \BAR{D} + ME \RIGHT)
\]

THIS INTERVAL ESTIMATES THE RANGE WITHIN WHICH THE TRUE AVERAGE DIFFERENCE BETWEEN READING AND WRITING SCORES
LIES WITH 95% CONFIDENCE.

PrRACTICAL ExXAMPLE

SUPPOSE YOU HAVE DATA FROM 20 STUDENTS WITH THE FOLLOWING DIFFERENCES IN SCORES:

| STUDENT | READING Score | WrITING Score | Dirrerence (\(p_1\)) |

CALCULATIONS WOULD PROCEED AS FOLLOWS:

- CompuTe \(\eAr{D}\)

- CaLcuLaTe \(s_b\)

- DeTermine \(SE\)

- Finp T-vALUE For \(DF=19\) AT 959 CONFIDENCE LEVEL
- CaLcuLaTe \(MEV)

- DERIVE THE CONFIDENCE INTERVAL

THIS EXAMPLE ILLUSTRATES HOW THE STEPS TRANSLATE INTO REAL DATA ANALYSIS.



INTERPRETING THE CONFIDENCE INTERVAL

ONCE THE INTERVAL IS CALCULATED, INTERPRETATION IS KEY:

- |IF THE INTERVAL INCLUDES ZERO, IT SUGGESTS THERE MAY BE NO SIGNIFICANT DIFFERENCE BETWEEN READING AND WRITING
SCORES.

- |F THE INTERVAL IS ENTIRELY ABOVE ZERO, STUDENTS TEND TO SCORE HIGHER IN READING.

- |F ENTIRELY BELOW ZERO, STUDENTS PERFORM BETTER IN WRITING.

- THE WIDTH OF THE INTERVAL REFLECTS THE PRECISION OF THE ESTIMATE, NARROWER INTERVALS INDICATE MORE PRECISE
ESTIMATES.

APPLICATIONS AND SIGNIFICANCE OF THE CONFIDENCE INTERVAL

UNDERSTANDING THE AVERAGE DIFFERENCE HAS SEVERAL IMPORTANT APPLICATIONS:

- EDUCATIONAL ASSESSMENT: IDENTIFYING WHETHER STUDENTS GENERALLY PERFORM BETTER IN READING OR WRITING.
- CURRICULUM DEVELOPMENT: ADDRESSING AREAS WHERE STUDENTS SHOW SIGNIFICANT DISPARITIES.

- PoLicy MAKING: INFORMING DECISIONS ON RESOURCE ALLOCATION AND INSTRUCTIONAL FOCUS.

- MONITORING PROGRESS: TRACKING CHANGES OVER TIME TO EVALUATE INTERVENTION EFFECTIVENESS.

LiMITATIONS AND CONSIDERATIONS

W/HILE CONFIDENCE INTERVALS ARE POWERFUL, THEY HAVE LIMITATIONS:

- DEPENDENCE ON SAMPLE SIZE: SMALL SAMPLES LEAD TO WIDER INTERVALS.

- ASSUMPTION OF NORMALITY: VIOLATIONS CAN AFFECT ACCURACY.

- OUTLIERS: CAN DISTORT THE MEAN AND STANDARD DEVIATION.

- NOT A GUARANTEE: THE INTERVAL REFLECTS CONFIDENCE IN THE METHOD, NOT CERTAINTY ABOUT THE TRUE MEAN.

ALWAYS COMPLEMENT CONFIDENCE INTERVAL ANALYSIS WITH OTHER STATISTICAL TOOLS AND CONTEXTUAL UNDERSTANDING.

TooLs AND SOFTWARE FOR CALCULATION

MANY STATISTICAL SOFTWARE PACKAGES FACILITATE THIS PROCESS:

- ExceL: UsING FUNCTIONS LIKE T.INV.2T FOR T-VALUES AND BUILT-IN FORMULAS.

- R: FUNCTIONS LIKE T.TEST() CAN COMPUTE CONFIDENCE INTERVALS DIRECTLY.

- SPSS AND SAS: OFFER USER-FRIENDLY INTERFACES FOR PAIRED T-TESTS AND CONFIDENCE INTERVALS.
- PYTHON: LIBRARIES LIKE SCIPY (SCIPY.STATS) PROVIDE RELEVANT FUNCTIONS.

UTILIZING THESE TOOLS CAN STREAMLINE CALCULATIONS AND MINIMIZE ERRORS.

CoNCLUSION

CALCULATING A 950/0 CONFIDENCE INTERVAL FOR THE AVERAGE DIFFERENCE BETWEEN READING AND WRITING SCORES IS A VITAL
SKILL IN EDUCATIONAL DATA ANALYSIS. |T PROVIDES A STATISTICALLY SOUND METHOD TO ESTIMATE THE TRUE PERFORMANCE
DISPARITY IN A POPULATION, AIDING EDUCATORS AND POLICYMAKERS IN MAKING INFORMED DECISIONS. BY FOLLOWING THE
OUTLINED STEPS—FROM DATA COLLECTION AND ASSUMPTION VERIFICATION TO CALCULATION AND INTERPRETATION—YOU



CAN DERIVE MEANINGFUL INSIGHTS THAT SUPPORT TARGETED INTERVENTIONS AND IMPROVED STUDENT OUTCOMES.

UNDERSTANDING AND APPLYING CONFIDENCE INTERVALS EMPOWERS STAKEHOLDERS TO MOVE BEYOND MERE AVERAGES,
EMBRACING A NUANCED VIEW OF STUDENT PERFORMANCE AND EDUCATIONAL EFFECTIVENESS. W/HETHER ASSESSING CURRENT
PROGRAMS OR PLANNING FUTURE INITIATIVES, MASTERING THIS STATISTICAL TECHNIQUE IS ESSENTIAL FOR EVIDENCE-BASED
EDUCATION.

FREQUENTLY ASkeD QUESTIONS

WHAT IS A 950/0 CONFIDENCE INTERVAL FOR THE AVERAGE DIFFERENCE BETWEEN
READING AND WRITING SCORES?

[T IS A RANGE OF VALUES ESTIMATED FROM SAMPLE DATA THAT LIKELY CONTAINS THE TRUE AVERAGE DIFFERENCE BETWEEN
READING AND WRITING SCORES WITH 95% CONFIDENCE.

How Do | cALCULATE THE 95% CONFIDENCE INTERVAL FOR THE MEAN DIFFERENCE
BETWEEN TWO RELATED SCORES?

YOU COMPUTE THE MEAN DIFFERENCE, CALCULATE THE STANDARD DEVIATION OF THE DIFFERENCES, DETERMINE THE STANDARD
ERROR, FIND THE CRITICAL T-VALUE FOR 950/0 CONFIDENCE, AND THEN MULTIPLY THE STANDARD ERROR BY THIS T-VALUE TO
GET THE MARGIN OF ERROR. THE INTERVAL IS THEN THE MEAN DIFFERENCE PLUS OR MINUS THIS MARGIN.

W/HAT SAMPLE SIZE DO | NEED TO ACCURATELY ESTIMATE THE AVERAGE DIFFERENCE
WITH A 95% CONFIDENCE INTERVALP

A LARGER SAMPLE SIZE REDUCES THE MARGIN OF ERROR, LEADING TO A MORE PRECISE ESTIMATE. THE REQUIRED SIZE DEPENDS ON
THE VARIABILITY OF DIFFERENCES AND THE DESIRED CONFIDENCE LEVEL; GENERALLY, LARGER SAMPLES IMPROVE ACCURACY.

How DOES VARIABILITY IN SCORES AFFECT THE WIDTH OF THE CONFIDENCE INTERVALP

HIGHER VARIABILITY IN DIFFERENCES INCREASES THE STANDARD DEVIATION AND STANDARD ERROR, RESULTING IN A WIDER
CONFIDENCE INTERVAL, INDICATING LESS PRECISION IN THE ESTIMATE.

CAN | INTERPRET THE CONFIDENCE INTERVAL AS THE RANGE WHERE THE TRUE AVERAGE
DIFFERENCE DEFINITELY LIES?

NO, IT MEANS THAT IF WE REPEATED THE SAMPLING PROCESS MANY TIMES, APPROXIMATELY 950/0 OF THOSE INTERVALS WOULD
CONTAIN THE TRUE AVERAGE DIFFERENCE. |T DOES NOT GUARANTEE THAT A SPECIFIC INTERVAL CONTAINS THE TRUE VALUE.

\W/HAT ASSUMPTIONS ARE MADE WHEN CALCULATING A 95% CONFIDENCE INTERVAL
FOR THE AVERAGE DIFFERENCE?

ASSUMPTIONS INCLUDE THAT THE DIFFERENCES ARE APPROXIMATELY NORMALLY DISTRIBUTED, DATA ARE RANDOMLY SAMPLED,
AND OBSERVATIONS ARE INDEPENDENT OF EACH OTHER.

How DO OUTLIERS IMPACT THE CALCULATION OF THE CONFIDENCE INTERVAL FOR
AVERAGE DIFFERENCES?

OUTLIERS CAN INFLATE THE STANDARD DEVIATION AND STANDARD ERROR, LEADING TO A WIDER CONFIDENCE INTERVAL AND
POTENTIALLY MISLEADING ESTIMATES. |T’S IMPORTANT TO IDENTIFY AND ADDRESS OUTLIERS BEFORE CALCULATION.



\W/HAT STATISTICAL SOFTWARE CAN | USE TO COMPUTE THE 959% CONFIDENCE
INTERVAL FOR THE DIFFERENCE BETWEEN READING AND WRITING SCORES?

Y OU CAN USE SOFTWARE LIKE R, SPSS, SAS, orR PYTHON LIBRARIES SUCH AS SCIPY AND STATSMODELS TO PERFORM PAIRED
T-TESTS AND OBTAIN CONFIDENCE INTERVALS FOR THE MEAN DIFFERENCE.

ADDITIONAL RESOURCES

CaLcULATE A 959% ConFIDENCE INTERVAL FOrR THE AVERAGE DIFFERENCE BETWEEN THE READING AND W/RITING SCORES

IN EDUCATIONAL ASSESSMENT AND RESEARCH, UNDERSTANDING THE DIFFERENCE BETWEEN STUDENT PERFORMANCES ACROSS
DIFFERENT SKILLS IS CRUCIAL FOR CURRICULUM DEVELOPMENT, POLICY~-MAKING, AND TARGETED INTERVENTIONS. ONE COMMON
COMPARISON INVOLVES ANALYZING THE DIFFERENCE BETWEEN READING AND WRITING SCORES AMONG STUDENTS. TO
ACCURATELY GAUGE THIS DIFFERENCE, STATISTICIANS OFTEN EMPLOY CONFIDENCE INTERVALS, WHICH PROVIDE A RANGE OF
PLAUSIBLE VALUES FOR THE TRUE AVERAGE DIFFERENCE IN THE POPULATION. THIS ARTICLE DELVES INTO THE METHODOLOGY OF
CALCULATING A 950/0 CONFIDENCE INTERVAL FOR THE AVERAGE DIFFERENCE BETWEEN READING AND WRITING SCORES, EXPLORING
THE UNDERLYING STATISTICAL PRINCIPLES, ASSUMPTIONS, AND PRACTICAL APPLICATIONS.

UNDERSTANDING THE CONTEXT AND IMPORTANCE

EDUCATIONAL ASSESSMENTS REGULARLY PRODUCE SCORES IN VARIOUS DOMAINS SUCH AS READING, WRITING, MATHEMATICS,
AND SCIENCE. COMPARING THESE SCORES CAN REVEAL INSIGHTS INTO STUDENTS’ STRENGTHS AND WEAKNESSES, INFORM
INSTRUCTION, AND GUIDE RESOURCE ALLOCATION. SPECIFICALLY, ANALYZING THE DIFFERENCE BETWEEN READING AND WRITING
SCORES HELPS IDENTIFY WHETHER STUDENTS TEND TO PERFORM BETTER IN ONE DOMAIN AND WHETHER THIS DIFFERENCE IS
STATISTICALLY SIGNIFICANT.

FOR EXAMPLE, SUPPOSE A RESEARCHER HAS COLLECTED DATA FROM A SAMPLE OF STUDENTS WHO TOOK STANDARDIZED TESTS
IN BOTH READING AND WRITING. THE PRIMARY GOAL MIGHT BE TO DETERMINE THE AVERAGE DIFFERENCE BETWEEN THESE SCORES
ACROSS THE STUDENT POPULATION, ALONG WITH AN INTERVAL ESTIMATE THAT ACCOUNTS FOR SAMPLING VARIABILITY.

THE 95% conrIDENCE INTERVAL (Cl) FOR THIS MEAN DIFFERENCE PROVIDES A RANGE WITHIN WHICH WE ARE 95% CONFIDENT

THAT THE TRUE POPULATION MEAN DIFFERENCE LIES. THIS IS INVALUABLE BECAUSE IT NOT ONLY SUMMARIZES THE DATA BUT
ALSO QUANTIFIES THE UNCERTAINTY INHERENT IN THE ESTIMATION PROCESS.

THEORETICAL FOUNDATIONS: PAIRED DATA AND MEAN DIFFERENCE

PAIRED OBSERVATIONS

THE COMPARISON BETWEEN READING AND WRITING SCORES TYPICALLY INVOLVES PAIRED DATA: EACH STUDENT HAS TWO
RELATED SCORES. THIS PAIRING IS ESSENTIAL BECAUSE IT ACCOUNTS FOR INDIVIDUAL DIFFERENCES THAT COULD CONFOUND THE
COMPARISON.

KEY FEATURES OF PAIRED DATA INCLUDE:

- EACH SUBJECT SERVES AS THEIR OWN CONTROL.
- THE DIFFERENCES ARE CALCULATED FOR EACH PAIR: \( D_I=R_1- W _1\), WHERE:



- \(R_1'\) = ReaDING score For sTUDENT \( 1)),
-\(CW_1'\) = WRITING SCORE FOR STUDENT \( 1 \).

THE ANALYSIS THEN FOCUSES ON THE DISTRIBUTION OF THESE DIFFERENCES ACROSS THE SAMPLE.

CALCULATING THE MeAN DIFFERENCE

THe sampLE MEAN DIFFERENCE \( \BAR{D} \) Is GIVEN BY:

\[
\BAR{D} = \rrAc{ 1}{n} \sum_{I=13"{N} D |
\]

\WHERE!:

- \(N'\) = NUMBER OF PAIRED OBSERVATIONS,
-\(D_1\) = biFrerence For THE \( 1" {TH} \) STUDENT.

THE GOAL IS TO ESTIMATE THE TRUE POPULATION MEAN DIFFERENCE \( \Mu_D \).

STATISTICAL ASSUMPTIONS AND CONDITIONS

BEFORE PROCEEDING WITH THE CONFIDENCE INTERV AL CALCULATION, CERTAIN ASSUMPTIONS MUST BE VERIFIED:

1. PAIRED DATA INDEPENDENCE: THE PAIRS ARE INDEPENDENT OF EACH OTHER, THE SCORES OF ONE STUDENT DO NOT INFLUENCE

ANOTHER'S.

2. NORMALITY OF DIFFERENCES: THE DISTRIBUTION OF THE DIFFERENCES \( D_I \) SHOULD BE APPROXIMATELY NORMAL,
ESPECIALLY FOR SMALL SAMPLE SIZES. FOR LARGER SAMPLES (TYPIcALLY \( N \GeQ 30 \)), THE CENTRAL LIMIT THEOREM

JUSTIFIES THE NORMAL APPROXIMATION.

3. RANDOM SAMPLING: THE DATA SHOULD BE COLLECTED VIA A RANDOM SAMPLING METHOD TO ENSURE REPRESENTATIVENESS.

IF THESE CONDITIONS ARE MET, THE STANDARD METHODS FOR CONFIDENCE INTERVAL CALCULATION ARE APPROPRIATE.

CALCULATING THE 959% CONFIDENCE INTERVAL

St1ep 1: CoMPUTE THE SAMPLE DIFFERENCES

- COLLECT PAIRED SCORES FOR ALL STUDENTS.
- CALCULATE EACH DIFFERENCE: \(D_1=R_1- W _1\).

STEP 2: SUMMARIZE THE DATA



- FIND THE SAMPLE MEAN DIFFERENCE:

\[

\BAR{D} = \rrAc{ 1}{nN} \sum_{I=13"{N}D_|

\]

- CALCULATE THE SAMPLE STANDARD DEVIATION OF THE DIFFERENCES:
\[

s D = \sQrT{\rrAc{ 1}{n-1} \sum_{iI=13"n(D_I - \Ar{D})"2}
\]

- DETERMINE THE STANDARD ERROR (SE) OF THE MEAN DIFFERENCE:

\[

SE = \rrac{s_ D} \sqrT{N}}

\]

STEP 3: FIND THE APPROPRIATE CRITICAL T-VALUE

USING THE STUDENT’S T-DISTRIBUTION FOR A 959, conFiDence LEVEL, FIND \( T_{(n-1, 0.975)} \) (THe T-vALUE wiTH \(
N-1 \) DEGREES OF FREEDOM):

- CONSULT A T-TABLE OR STATISTICAL SOFTW ARE.
- For exaMpLE, WITH \( N = 30 \), THE CRITICAL T-VALUE IS APPROXIMATELY 2.045.

Step 4: CALCULATE THE MARGIN oF ErRROR (ME)

\[
ME=T_{(n-1,0.975)} \TimMes SE

\]

STEP 5: ConsTRUCT THE CONFIDENCE INTERV AL

\[
\TexT{CI} = \LerT( \BAR{D} - ME, \QUAD \BAR{D} + ME \RIGHT)
\]

THIS INTERVAL PROVIDES THE PLAUSIBLE RANGE FOR THE TRUE MEAN DIFFERENCE BETWEEN READING AND WRITING SCORES.

PRACTICAL EXAMPLE: ILLUSTRATION WITH HYPOTHETICAL DATA

SUPPOSE AN EDUCATIONAL RESEARCHER COLLECTS DATA FROM 40 STUDENTS, RECORDING THEIR READING AND WRITING SCORES.
THe DIFFERENCES \(D_1=R_1-\W_1\) ARE CALCULATED, YIELDING:

- SaMpLE MeaN DIFFERENCE: \( \Bar{D} = 3.2 \)
- SAMPLE STANDARD DEVIATION OF DIFFERENCES: \(s D =4.5)
- SampLe size: \(N=40\)



CALCULATING THE STANDARD ERROR:

\[
SE = \rrac{4.5}\sqrT{403} \arProx 0.7 1

WiTH\(N - 1= 39 \) DEGREES OF FREEDOM, THE CRITICAL T-VALUE FOR 95% CONFIDENCE IS APPROXIMATELY 2.022.

THE MARGIN OF ERROR:

\[
ME = 2.022 \TiMes 0.7 1 \approx 1.44

\]

Hence, THE 95% CONFIDENCE INTERVAL:

\[
(3.2-1.44,\QuAD 3.2 + 1.44) = (1.76, \Quap 4.64)

\]

INTERPRETATION: WE ARE 959 CONFIDENT THAT THE TRUE AVERAGE DIFFERENCE BETWEEN READING AND WRITING SCORES IN THE
STUDENT POPULATION LIES BETWEEN APPROXIMATELY 1.76 AND 4.64 POINTS, WITH READING SCORES TENDING TO BE HIGHER.

INTERPRETING AND APPLYING THE RESULTS

THE CONFIDENCE INTERVAL PROVIDES VALUABLE INSIGHTS:

- IF THE INTERVAL INCLUDES ZERO, IT SUGGESTS NO SIGNIFICANT DIFFERENCE EXISTS BETWEEN READING AND WRITING SCORES AT
THE 95% CONFIDENCE LEVEL.

- A POSITIVE INTERVAL, LIKE THE EXAMPLE, INDICATES THAT, ON AVERAGE, STUDENTS SCORE HIGHER IN READING THAN IN
WRITING.

- THE WIDTH OF THE INTERVAL REFLECTS THE PRECISION OF THE ESTIMATE; NARROWER INTERVALS INDICATE MORE PRECISE
ESTIMATES.

IN EDUCATIONAL SETTINGS, THESE RESULTS CAN GUIDE CURRICULUM ADJUSTMENTS, RESOURCE ALLOCATION, AND TARGETED
INTERVENTIONS TO ADDRESS IDENTIFIED GAPS.

ExTeENSIONS AND CONSIDERATIONS

W/HILE THE ABOVE METHOD IS STANDARD, SEVERAL EXTENSIONS AND CONSIDERATIONS ENHANCE THE ROBUSTNESS AND
INTERPRETABILITY:

- NoN-NORMAL DIFFERENCES: FOR SMALL SAMPLES WITH NON-NORMAL DIFFERENCE DISTRIBUTIONS, CONSIDER NON-PARAMETRIC
METHODS SUCH AS THE W/ILCOXON SIGNED-RANK TEST OR BOOTSTRAP CONFIDENCE INTERVALS.

- MuLTIPLE COMPARISONS: \W/HEN COMPARING MULTIPLE SKILL DOMAINS, ADJUST FOR FAMILY-WISE ERROR RATES.

- ErrecT Size: COMPLEMENT THE CONFIDENCE INTERVAL WITH MEASURES OF EFFECT SIZE, SUCH AS CoHeN's D, TO ASSESS THE
PRACTICAL SIGNIFICANCE OF DIFFERENCES.



CoNcCLUSION

CALCULATING A 950/0 CONFIDENCE INTERVAL FOR THE AVERAGE DIFFERENCE BET\WEEN READING AND WRITING SCORES INVOLVES
UNDERSTANDING THE PAIRED NATURE OF THE DATA, VERIFYING ASSUMPTIONS, AND APPLYING THE APPROPRIATE STATISTICAL
FORMULAS. THIS INTERVAL OFFERS A STATISTICALLY SOUND ESTIMATE OF THE TRUE POPULATION MEAN DIFFERENCE, ENABLING
EDUCATORS, RESEARCHERS, AND POLICYMAKERS TO MAKE INFORMED DECISIONS ROOTED IN DATA. AS EDUCATIONAL
ASSESSMENTS CONTINUE TO EVOLVE, SUCH STATISTICAL TOOLS REMAIN ESSENTIAL FOR TRANSLATING RAW SCORES INTO
MEANINGFUL INSIGHTS THAT CAN SHAPE EFFECTIVE EDUCATIONAL STRATEGIES.
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