*SCORING THE QUANTITATIVE REASONING QUOTIENT (QRQ).


*This syntax is to analyze Quantitative Reasoning Quotient (QRQ)  data.

*This is using a data file that has already been brought into SPSS from the text format.

*Contact Donna Sundre at sundredl@jmuedu for further information.

*For this analysis, we will create new variables for each subscales to separate them out and then perform the reliability analysis.

*Therefore we will not be changing the original data in any way.

*HERE WE ARE CALCULATING THE CORRECT QUANTITATIVE REASONING SCORES.

*C1='Correctly interprets probabilities' .

IF (I3=4) C1_3=2.  

IF (I23=1) C1_23=2.

*C2='Correctly interprets measures of central tendency'.

IF (I2=4) C2_2=2.

IF (I32=2) C2_32=2.

IF (I33=2) C2_33=2.

IF (I34=1) C2_34=2.

IF (I35=2) C2_35=2.

IF (I36=2) C2_36=2.

IF (I37=2) C2_37=2.

*C3='Understands how to select an appropriate average'.

IF (I1=4) C3_1=2.

IF (I4=1) or  (I4=2) C3_4=2.

*C4='Correctly computes probability'.

IF (I10=3) C4_10=2.

IF (I38=2) C4_38=2.

IF (I39=1) C4_39=2.

IF (I40=2) C4_40=2.

*C5='Understands Independence'.

IF (I11=5) C5_11=2.

IF (I12=2) C5_12=2.

IF (I13=1) C5_13=2.

IF (I14=2) C5_14=2.

IF (I15=1) C5_15=2.

IF (I16=5) C5_16=2.

*C6='Undertands sampling variability'.

IF (I8=1) C6_8=2.

IF (I24=2) C6_24=2.

IF (I26=4) C6_26=2.

IF (I26=3) C6_26=1

*C7='Distinguishes between correlation and causation'.

IF (I28=2) C7_28=2.

IF (I29=1) C7_29=2.

IF (I31=2) C7_31=2.

*C8='Correctly interprets two-way tables'.

IF (I5=1) AND (I6=4) C8_5=2.

IF (I5=1) AND (I6=4) C8_6=2.

*C9='Understands importance of large samples'.

IF (I19=2) C9_19=2.

IF (I25=2) C9_25=2.

*C10='Understands sources of bias and error'.

IF (I9=1) C10_9=2.

IF (I17=1) C10_17=2.

IF (I20=2) C10_20=2.

IF (I21=1) C10_21=2.

IF (I22=1) C10_22=2.

*C11='Recognizes features of good experimental design'.

IF (I7=2) C11_7=2.

IF (I18=2) C11_18=2.

IF (I27=2) C11_30=2.

IF (I30=2) C11_30=2.

*HERE WE WILL COMPUTE THE MISCONCEPTION SUBSCALES.

*M1='Misconceptions involving averages'.

IF (I1=1) OR (I1=3) M1_1=2.

IF (I33=1) M1_33=2.

IF (I36=1) M1_36=2.

IF (I37=1) M1_37=2.

IF (I26=2) OR (I26=5) M1_26=2.

IF (I32=1) M1_32=2.

IF (I34=2) M1_34=2.

*M2='Outcome orientation misconception'.

IF (I2=5) M2_2=2.

IF (I3=1) OR (I3=2) M2_3=2.

IF (I11=1) OR (I11=2) OR (I11=4) M2_11=2.

IF (I16=1) OR (I16=2) OR (I16=4) M2_16=2.

IF (I25=3) M2_25=2.

*M3='Good samples have to represent a high percentage of the population'.

IF (I18=1) M3_18=2.

IF (I19=1) M3_19=2.

IF (I27=1) M3_27=2.

IF (I30=1) M3_30=2.

*M4='Law of small numbers'.

IF (I24=3) M4_24=2.

IF (I25=1) M4_25=2.

*M5='Representativeness misconception'.

IF (I11=3) M5_11=2.

IF (I12=1) M5_12=2.

IF (I13=2) M5_13=2.

IF (I14=1) M5_14=2.

IF (I15=2) M5_15=2.

IF (I16=3) M5_16=2.

*M6='Correlation implies causation'.

IF (I28=1) M6_28=2.

IF (I29=2) M6_29=2.

IF (I31=1) M6_31=2.

*M7='Equiprobability bias'.

IF (I23=3) M7_23=2.

IF (I38=1) M7_38=2.

IF (I39=4) M7_39=2.

IF (I40=4) M7_40=2.

*M8='Groups can only be compared if they are of the same size'.

IF (I7=1) M8_7=2.

*M9='Failure to distinguish the difference between a sample and a population' .

IF (I4=3) OR (I4=4) M9_4=2.

*M10='Failure to consider and evaluate all fo the data'.

IF (I5=2) AND (I6=1) M10_5=2. 

IF (I5=2) AND (I6=1) M10_6=2.

IF (I5=1) AND (I6=1) M10_5=2.

IF (I5=1) AND (I6=1) M10_6=2.

IF (I26=1) M10_26=2.

IF (I35=1) M10_35=2.

*M11='Inability to create and evaluate fractions or percents'.

IF (I5=2) AND (I6=2) OR (I6=3) M11_5=2.

IF (I5=2) AND (I6=2) OR (I6=3) M11_6=2.

IF (I5=1) AND (I6=2) OR (I6=3) M11_5=2.

IF (I5=1) AND (I6=2) OR (I6=3) M11_6=2.

IF (I10=1) OR (I10=2) M11_10=2.

*M12='Only large effects can be considered meaningful'.

IF (I5=2) AND (I6=4) M12_5=2.

IF (I5=2) AND (I6=4) M12_6=2.

*M13='Failure to recognize potential sources of bias and error'.

IF (I8=2) M13_8=2.

IF (I9=2) M13_9=2.

IF (I17=2) M13_17=2.

IF (I20=1) M13_20=2.

IF (I21=2) M13_21=2.

IF (I22=2) M13_22=2.

*M14='Assumes more decimal places indicate greater accuracy'.

IF (I1=2) M14_1=2.

*M15='Inability to interpret probabilities'.

IF (I2=1) OR (I2=2) OR (I2=3) M15_2=2.

IF (I3=3) OR (I3=5) M15_2=2.

IF (I23=2) M15_23=2.

IF (I24=1) M15_24=2.

IF (I38=3) OR (I38=4) M15_38=2.

IF (I39=2) OR (I39=3) M15_39=2.

IF (I40=1) OR (I40=3) M15_40=2.

EXECUTE.

*Here we are recoding all of the missing data to 0.

RECODE

  c1_3 c1_23 c2_2 c2_32 c2_33 c2_34 c2_35 c2_36 c2_37 c3_1 c3_4 c4_10 c4_38

  c4_39 c4_40 c5_11 c5_12 c5_13 c5_14 c5_15 c5_16 c6_8 c6_24 c6_26 c7_28 c7_29

  c7_31 c8_5 c8_6 c9_19 c9_25 c10_9 c10_17 c10_20 c10_21 c10_22 c11_7 c11_18

  c11_30 m1_1 m1_33 m1_36 m1_37 m1_26 m1_32 m1_34 m2_2 m2_3 m2_11 m2_16 m2_25

  m3_18 m3_19 m3_27 m3_30 m4_24 m4_25 m5_11 m5_12 m5_13 m5_14 m5_15 m5_16

  m6_28 m6_29 m6_31 m7_23 m7_38 m7_39 m7_40 m8_7 m9_4 m10_5 m10_6 m10_26

  m10_35 m11_5 m11_6 m11_10 m12_5 m12_6 m13_8 m13_9 m13_17 m13_20 m13_21

  m13_22 m14_1 m15_2 m15_23 m15_24 m15_38 m15_39 m15_40  (SYSMIS=0)  .

EXECUTE .

*Here we are calculating the reliability of each of the subscales.

RELIABILITY
VARIABLES=c1_3  TO C11_30 M1_1 TO M15_40

  /SCALE (C1)=C1_3 c1_23 

  /SCALE (C2)=C2_2 c2_32 c2_33 c2_34 c2_35 c2_36 c2_37 

  /SCALE (C3)=c3_1 c3_4

  /SCALE(C4)=c4_10 c4_38 c4_39 c4_40 

  /SCALE(C5)=c5_11 c5_12 c5_13 c5_14 c5_15 c5_16 

  /SCALE(C6)=c6_8 c6_24 c6_26 

  /SCALE(C7)=c7_28 c7_29 c7_31 

  /SCALE(C8)=c8_5 c8_6 

  /SCALE(C9)=c9_19 c9_25 

  /SCALE(C10)=c10_9 c10_17 c10_20 c10_21 c10_22 

  /SCALE(C11)=c11_7 c11_18 c11_30 

  /SCALE(M1)=m1_1 m1_33 m1_36 m1_37 m1_26 m1_32 m1_34 

  /SCALE(M2)=m2_2 m2_3 m2_11 m2_16 m2_25

  /SCALE(M3)=m3_18 m3_19 m3_27 m3_30 

  /SCALE(M4)=m4_24 m4_25 

  /SCALE(M5)=m5_11 m5_12 m5_13 m5_14 m5_15 m5_16

  /SCALE(M6)=m6_28 m6_29 m6_31 

  /SCALE(M7)=m7_23 m7_38 m7_39 m7_40 

  /SCALE(M8)=m8_7 

  /SCALE(M9)=m9_4 

  /SCALE(M10)=m10_5 m10_6 m10_26  m10_35 

  /SCALE(M11)=m11_5 m11_6 m11_10 

  /SCALE(M12)=m12_5 m12_6 

  /SCALE(M13)=m13_8 m13_9 m13_17 m13_20 m13_21 m13_22 

  /SCALE(M14)=m14_1

  /SCALE(M15)=m15_2 m15_23 m15_24 m15_38 m15_39 m15_40  

  /SCALE(ALPHA)=ALL/MODEL=ALPHA

  /STATISTICS=DESCRIPTIVE SCALE

  /STATISTICS=SCALE

  /SUMMARY=MEANS .

*Saving the file with just these new variables for future use.

SAVE OUTFILE='______.sav'

  /DROP=i1 i2 i3 i4 i5 i6 i7 i8 i9 i10 i11 i12 i13 i14 i15 i16 i17 i18 i19

  i20 i21 i22 i23 i24 i25 i26 i27 i28 i29 i30 i31 i32 i33 i34 i35 i36 i37 i38

  i39 i40 /COMPRESSED.

*NOW WE CAN BRING BACK IN THE ORIGINAL DATA AND COMPUTE OUR MAJOR SUBSCALES - CORRECT AND MISCONCEPTIONS.

Get file = ' _____.sav'.

*First we will get the frequencies on the original data.

FREQUENCIES

VARIABLES = I1 TO I40

/ORDER=  ANALYSIS .

*NOW WE CAN RECODE THE DATA TO COMPUTE FREQUENCIES ON EACH ITEM LOOKING AT CORRECT/MISSCONCEPTIONS.




RECODE       

I1 (1,2 ,3 =1) 
(4=2) 
(ELSE=0).

RECODE

I2 (1, 2, 3, 5=1)
(4=2)   (ELSE=0).

RECODE 

I3 (1,2, 3, 5 =1)
(4=2)  
(ELSE=0).

RECODE 

I4 (3, 4=0)
(1,2=2)
(ELSE=0).
 

DO IF (I5=1 AND I6=4).

  RECODE I5 (1=2).

  RECODE I6 (4=2).

ELSE IF (I5=2) AND (I6 =1 OR I6= 2 OR I6=3 OR I6=4).

RECODE I5 (2=1). 

RECODE I6 (1,2,3, 4=1). 

ELSE IF (I5=1) AND (I6 =1OR I6= 2 OR I6=3).

RECODE I5 (1=1).

RECODE I6 (1,2,3=1). 

END IF. 

RECODE I5 I6 (SYSMIS=0).

RECODE

I7 I12 I14 I18 I19 I20 I27 I28 I30 I31 I32 I33 I35 I36 I37




(1=1)
(2=2)
(ELSE=0).

RECODE

I8 I9 I13 I15 I17 I21 I22 I29 I34 
(1=2)
(2=1) (ELSE=0).

RECODE

I10
(2, 1=1)
(3=2)
(ELSE=0).

RECODE

I11 I16
(1, 2, 3, 4=1)
(5=2)
(ELSE=0).

RECODE

I23 (2, 3=1) (1=2) (ELSE=0).

RECODE 

I24  I25 (1, 3=1) (2=2) (ELSE=0).


RECODE

I26 (1, 2, 5=1) (4=2) (3=99) (ELSE=0).

RECODE

I38 I40 (1,3,4=1) (2=2) (ELSE=0).

RECODE 

I39 (2, 3, 4=1) (1=2) (ELSE=0).

EXECUTE.

FREQUENCIES
VARIABLES = I1 TO I40.

*HERE WE WILL RECODE THE VARIABLES INTO M VARIABLES FOR MISCONCEPTIONS AND Q VARIABLES FOR CORRECT QUANT REASONING.

*AND COMPUTE RELIABILITIES FOR THE TOTAL SCALE AS WELL AS THE TWO MAJOR SUBSCALES.

*The correct answers are being coded as 2 because there is one response (i26=3) that will be given partial credit.  

*You can see above that it is being coded as 99 so below it can become a 1.

*The misconceptions are also being coded as 2 so that it is consistent with the previous analyses.

RECODE

I1 TO I40



(1=1)
(ELSE=0)



INTO M1 TO M40.

RECODE M1 TO M40



(1=2) (ELSE=0).

RECODE

I1 TO I40



(2=2) (99=1)  (ELSE=0)



INTO Q1 TO Q40.

RELIABILITY     VARIABLES = M1 TO M40 Q1 TO Q40 

  

/SCALE (MISCONCEPT)= M1 TO M40



/SCALE (QUANT)=Q1 TO Q40



/SCALE(ALPHA)=ALL/MODEL=ALPHA

  

/STATISTICS=SCALE 



/STATISTICS=DESCRIPTIVE SCALE



/SUMMARY=TOTAL.

SAVE OUTFILE='_____.sav'

  /COMPRESSED.

