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Figure 3.6c. STEMPLOTS: Midterm Mar ks

STAT 230

MIDTERM MARKS – Fall Term, 1989

SU MMARY: Tut oria l Av erage S.d. Median IQR n Nu mber
Se c tion(s) (Av erage and median out of 50) passing

All 21.1 7.3 20 9 238 64

Se ction 05 21.8 6.6 21 8½ 61 20

Se ction 06 21.0 8.4 20 9 61 19

Se ction 07 20.6 7.2 20 8 60 13

Se ction 08 20.9 7.0 20 7½ 56 12

Dist rib u tio n of marks (st emplo t):

4 56 ( 2)

4 334 ( 3)

3 5789 ( 4)

3 00001 11222 33334 444 (18)

2 55555 55555 55666 66666 67777 77788 88899 99 (37)

2 00000 00000 00000 00000 00111 11111 11111 12222 22222 22222 23333 33333 33444 44444 44 (72)

1 55555 55555 55666 66666 66666 67777 77777 77778 88888 88888 89999 99999 99999 99 (67)

1 00111 11222 22223 33333 33444 4 (26)

0 55677 899 ( 8)

0 0 ( 1)

Tu tor ial Section 05: Monday

Number of students
Av erage
S.d.
Me dia n
IQ R
Pass
Fa il

. . . . . . . .  61
. . . . . . . . . . . .  21.8 (44%)

. . . . . . . . . . . . . . .  6.6 (13%)

. . . . . . . . . . . . . .  21 (42%)

. . . . . . . . . . . . . . .  8.5 (17%)

. . . . . . . . . (20 students) 33%

. . . . . . . . . (41 students) 67%

Dist rib u tio n of marks (st emplo t):

4 6 ( 1)

4 ( --)

3 ( --)

3 23334 ( 5)

2 55556 66667 7788 (14)

2 00000 00011 12223 33444 (20)

1 55566 77788 8999 (14)

1 22334 4 ( 6)

0 7 ( 1)

0 ( --)

Tu tor ial Section 06: Tue sday

Number of students
Av erage
S.d.
Me dia n
IQ R
Pass
Fa il

. . . . . . . .  61
. . . . . . . . . . . .  21.0 (42%)

. . . . . . . . . . . . . . .  8.4 (17%)

. . . . . . . . . . . . . .  20 (40%)

. . . . . . . . . . . . . . . .  9 (18%)

. . . . . . . . . (19 students) 31%

. . . . . . . . . (42 students) 69%

Dist rib u tio n of marks (st emplo t):

4 ( --)

4 34 ( 2)

3 ( --)

3 00112 234 ( 8)

2 55555 6899 ( 9)

2 00001 111 22 33344 (15)

1 55556 66667 78899 999 (18)

1 223 ( 3)

0 55899 ( 5)

0 0 ( 1)

Tu tor ial Section 07: Wedne sday

Number of students
Av erage
S.d.
Me dia n
IQ R
Pass
Fa il

. . . . . . .  60
. . . . . . . . . . . .  20.6 (41% )

. . . . . . . . . . . . . . .  7.2 (14%)

. . . . . . . . . . . .  20 (40%)

. . . . . . . . . . . . . . .  8 (16%)

. . . . . . . . . (13 students) 22%

. . . . . . . . . (47 students) 78%

Dist rib u tio n of marks (st emplo t):

4 5 ( 1)

4 ( --)

3 79 ( 2)

3 04 ( 2)

2 55566 789 ( 8)

2 00000 1111 2 22223 33444 (20)

1 55666 77888 88999 9 (16)

1 011 23 3344 ( 9)

0 67 ( 2)

0 ( --)

Tu tor ial Section 08: Wedne sday

Number of students
Av erage
S.d.
Me dia n
IQ R
Pass
Fa il

. . . . . . .  56
. . . . . . . . . . .  20.9 (42%)

. . . . . . . . . . . . . . .  7.0 (14%)

. . . . . . . . . . . . .  20 (40%)

. . . . . . . . . . . . . . .  7.5 (15%)

. . . . . . . . . (12 students) 21%

. . . . . . . . . (44 students) 79%

Dist rib u tio n of marks (st emplo t):

4 ( --)

4 3 ( 1)

3 58 ( 2)

3 014 ( 3)

2 67778 9 ( 6)

2 00000 111 22 22233 44 (17)

1 55566 66777 77788 9999 (19)

1 0111 2 233 ( 8)

0 ( --)

0 ( --)
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Back gro und: In 1989, STAT 230 was a probability cou rse that was part of the 10-course core for the 4-year Bachelo r of
Ma themati cs deg ree at the Unive rsity of Wat e r loo; it was usually taken by students in their 2A ter m. In the Fall of 1989, the
course was tau ght for the first tim e in large lecture section s, as fol low s :

• 10 .30 a.m. Mon d ay, Wednesday, Friday 50-minu t e cl asses hel d in room DC 1351, wit h abou t 240 students regis tered; this
cl ass was split into fou r 50 -min ute tutor ials hel d at 4.30 p.m. on Mon d ay, Tue sday, Wednesday and Wednesday, each wit h
abou t 60 students regis tered, who were allocat e d to one of the fou r time slo t s by computer sche duling on the basis of the fit
to their tim etable and, when this criter ion was satisfie d, on the basis of mak ing the fou r tuto ria l si zes as clo se to equ al as
possib le. The midt e rem mark dat a ov erleaf on pag e 3.17 are for thes e students.

−− The tim etabling criter ion for assig n ing students to tutor ials makes the assig nment progr am-dependent; becau se different
prog rams may att r act students of differ ing abilit ies, tutor ial assig nment is likely not equiprobable by ability/mo tiv ation.

• 2. 30 p.m. Mon d ay, Wednesday, Friday cla s s es hel d in room B1271, wit h abou t 180 students enrolled; this cla s s wa s si milarly
split into fou r tuto ria ls , held at 3.30 p.m. on Mon d ay, Tue sday, Tue sday and Wednesday, each wit h abou t 45 students regis tered .

• a St. Jerome’s section of abou t 50 students, wit h cl asses hel d fr om 1.30 p.m. to 3.50 p.m. on Mon d ay and Wednesday ; the
on e tuto ria l fo r this section of the cou rse was hel d at 3.30 p.m. (so m etim e s nearer to 3.1 5 p.m.) on Wednesday.

Othe r infor mation abou t the cou rse organization is as fol low s :

• There were ten assig nments in STAT 230, each con sis ting of 10-15 problems; five problems per assig nment were speci fi ed
as the mi nimum amou nt of wor k ne e ded in the cou rse. Becau se of con strain t s on the amou nt of T.A. tim e av a ila ble for as-
signment grading, only two of the five speci fi ed problems per assig nment were actually col lect e d (a t the Friday cla s s of
each week an assig nment was due). The ter m’s assig nment marks cou nted towards eit her 10% or 5% (whicheve r wa s mo re
favou rable) of each student’s final grade in the cou rse.

• Tu tor ials offered two ser vic es to students in STAT 230:

−− the oppor tun ity to att emp t to sol ve, and then to discus s the solutio n of, three problems different from those on the as-
signments but als o rela ted to the cla s s mater ial of the previous week;

−− assis tanc e with assig nment problems. (There were als o a number of pos ted offic e hours each week wit h T. A.s for the
same purpose.)

• Tu tor ial att endanc e fo r the 10. 30 a.m. cla s s wa s seldom above one -thir d of the students regis tered and was often lowe r; the
Mo nday tutor ial (Se ction 05) consis tently showe d the hig hest att endanc e, Tue sday (Se ction 06) the the lowe s t. Tutor ial at-
tendanc e wa s ge nerally noticably high er fo r the 2.30 p.m. cla s s than for the 10. 30 a.m. cla s s.

−− Info rma l obs ervation sugge s ted 30-40% of students att ending Mondays’ tutor ials, les s than 20% att ending on Tue sdays ,
and 20-30% on Wednesdays . Timetabling and com mitments in other cou rses may be a facto r he re.

• The midt e rm cou nted for eit her 20% or 10 % (w hicheve r wa s mo re favou rable) of each student’s final grade. The midt e rm
wa s held from 5 p.m. to 7 p.m. on the Thu rsday of the eig hth week of ter m; it was the la st of the core-course midt e rms,
co m ing after the cor responding alg ebra test on the previous Tue sday.

Us ing, whe re appro priat e, the backg rou nd infor mation giv en above, what answe rs can you obtain from the data pre sent a-
tion s ov erleaf on pag e 3.17 to que s tion s abou t:

• the ove r all per for manc e of the students on the exa m ination;

• differenc es in per for manc e among the fou r tuto ria l Se ction s, giv en that all students att ende d the sa m e le cture s;

−− how do you accou nt for any differenc e(s) you obs erve?

• the diffic ulty of the midt e rm exa m ination?

Br iefly exp lain you r re asoning in each case.

1

To answe r the que s tion s pose d in 1 abov e, what additional backg rou nd infor mation wou ld you like to hav e av a ila ble? Indi-
cate briefly how each pie c e of infor mation you want woul d cont rib u t e to your ability to answe r the relev a n t qu estio n(s).

2

Be cau se of the financia l cons train t s faced by the Unive rsity of Wat e r loo in 1989, it was cle arly desir able that resou rces be
us ed as efficie n tly as pos sib le – for exa mple, in the are a of unde rga duat e teaching. In this con tex t, outli ne a re ali stic Plan for
inve s tig a t i ng the fol low ing questio ns:

• whet her a cou rse wit h abou t 500 students (e.g., STAT 230) sh oul d be tau ght in two lecture section s of aroun d 250 stu -
dents each , or in fou r se ction s of abou t 125 students, or in eig ht section s of aroun d 60 students;

• whet her student assig nment solutio ns shoul d be col lect e d fo r gr a ding, or whether the ins truct or and T.A. tim e save d by
re ducing the number of problems to be submitt e d, or by el imi nating assig nment submissio n co mplet ely, wou ld be better
us ed in more direct int e r actio n, ou tsi de cla s s es, of ins truct ors and T.A.s wit h students;

−− What issue(s) , oth er than ef fi cie n cy, are inv olved in the matt e r of whether student assig nment solutio ns shoul d be col-
le cted for grading?

• how sensit ive student performance in a cou rse is to the ‘qu ali ty’ of the ins tructio n in lecture s;

• how sensit ive student le arni ng in a cou rse is to the ‘qu ali ty’ of the ins tructio n in lecture s.

3
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