STATS 401 - FINAL PROJECT - CS201 HOMEWORK PROCESS

1'he score fuas apast

Homework scores cluster near full marks. We followed 3,359 online-judge submissions to see how differently students

get there, and whether the path travels with the exam. ,
Watch it move

Zaozao Wang data acquisition, cleaning, analysis Zhengxiang Liu visualization design, D3 implementation The playable data film, all twelve figures,
tables and methods

THE QUESTION

In 36 of 43 problem slots, every student who attempted the problem reached 3’3 59 39 1’345 26

full marks in the end. What the 100 does not show is the first try, the retries,

. submissions inside five homework students, 43 problem slots retries made below full marks; 547 midterm grades, a separate pre-
or the hour they arrived. windows beat the student's earlier best exam sample
PROCESS how submissions and retries unfold OUTCOME score gaps and the midterm
WHEN THE WORK ARRIVES Film - Figure 01 WHAT THE 100 HIDES Film - Figure 03
A burst can be many students, or a few students many times. After three tries, 13 of 43 problems still trail
Each bubble is one visible four-hour window When those windows fell . thelr beSt SCore by more than lO pOlntS.
1 SUBMISSIONS PER ACTIVE STUDENT + SUBMISSIONS IN THE WINDOW How 1o READ One bubble is one four-hour
153 window, such as 29 Aug, 12:00-16:00, in o o
15 11 Sep, 12:00-16:00 150 which at least five students submitted How To ReAD One row per problem, averaged over the same students: O their first submission, @
86 submissions - 6 students - 14.3 each Further right: more students. Higher: more the best score they had reached within three tries, 1 the best score observed. The orange stretch
.. . i is what was still missing after three tries.
submissions per student. Bigger: more
29 Aug, 12:00-16:00 o :
10 (S 153 submissions - 12 students 100 submissions in total. O meanfirsttry @ best within three tries I best observed still to climb after three tries
86 . . . 40 60 80 100 GAP
wiat we see The largest visible window
. + =
~ Pt ~ , holds 153 submissions from 12 Hws Even Or Odd P ¢ | +33.8 n-c
— . i + =
5 = 50 students; the most intense, 86 from Hws Tie Tac Toe © ¢ | +26.2 n-3
. + =
o only 6, or 14.3 each. Every published HwW1Eggs Gross Dozens Leftover O o | +23.7 n-38
. + =
window falls between noon and Hwz Charge Oo—e | +18.9 n-3
midnight Hw1 Simple Calculator o) ® | +18.4 n-38
0 0 °
5 6 7 8 9 10 11 12 00 04 08 12 16 20 24 Hw3 Digit Processing O ® | +17.9 -39
STUDENTS SUBMITTING IN THE WINDOW - TIME OF DAY, BEIJING - CAREFUL Windows with fewer than five students
, . T Hw2 Shape Zoo O o) | +17.1 n=35
N P — are withheld for privacy: 1,485 submissions in
bubble area = submissions O 25 ©75 150 withheld 7220 9 284/724/,/167, 721 118 windows, 57 of them before noon. Counted, Hw2 Pair Of Dice O o I +13.5 n-=37
never placed, never zero. Clock time is not study Hw2 Int Question @) ® | +13.1 n-=35
1,874 submissions placed above, in 38 visible windows 1,485 withheld, in 118 windows with fewer than five students time. HW5* Counting Out 0O ° I +12.5 =16
Hws+ Halfway O ® | +11.4 -2
Hws+ Sandwich Line O o | +11.3 -6
Hwa4 Postfix ) O | +10.5 n-38
DO RETRIES PAY OFF? Film - Figure 11 30 more problem slots  within 10 points of their best after three tries
O/ HWS5x* - Row By Row o (o ® +9.3
° ° . HW4 - Parentheses ® +8.9
047 of 1,345 eligible retries set a new personal best: 40.7%. g B K —
B h ) HW2. Normalization ;’ P——
omewor L. . HW4 - Zero Matrix ® +7.4
g SHARE THAT SET A NEW BEST NEW BESTS OF ELIGIBLE RETRIES How 1o READ An eligible retry is a scored P WA Broweer ° . 4
H H H 1 HW?1 - Compute Displacement O—e +7.4
HWA —— | - ot of vou resubmission maTde Yvh|le the student's best HF\)/VSJV-VIé%t. Packed . © . 07
29 students - on that prOblem IS St”l beIOW 100 The dark HW?1 - Consecutive Fours o o +5:3
. . HW?1 - Sentinel Value (©] o +5.3
32 stu'j\e/\r{é 45.0% — 125 of 278 bar is the share that beat every earlier . W3 Rectangle ,© — 51
HW3 score; on the right are the counts behind D i g Line ° — 0
34 students 34.6% I 119 of 344 each share HW3 HlygrzgeZ\lumpl;er ° o ° .| ! +§14
. HW4 - Collapse ® HSN/
24 stuent mm 13601315 P o =k
2 i . -arge?asSremgx * : )
18 students~s|t_illlvc\>/p5eT1 e RERESS AT B SEE 47/0 Of these retrles came {V\/[v&mzngleiiges o OO .. +1§:;6
. . * - Heap Array on| +1.
all eligible retries: 40.7% less than a minute after the previous K Lrges o 5 400
By time since the previous attempt attempt, and they set a new best least WS - Search Tree 5 00
SHARE THAT SET A NEW BEST NEW BESTS OF ELIGIBLE RETRIES Often: 33.9%’ agaInSt 47.1% after ’I_’IO 40 60 80 100
Under 1 min o | R P G . MEAN SCORE OUT OF 1060 - SAME STUDENTS IN EACH ROW - AXIS STARTS AT 30
35 students 33.9% —— 0 manteS- o g c .
110 min Jo1 of o18 wwat we see The largest remaining gap is 33.8 points, for Even Or Odd (HW3). The
] O : q .
37 studen.ts CAREFUL Retries are .repeated even‘Fs from the lowest first try, 37.9, was on Tic Tac Toe (HW3).
10-60 min B 29 of 64 same students, not independent trials. Gaps are
1_?4“&2?;: clock time, not study time, so these rates do not CAREFUL "Best within three" is a cumulative best. It is not the score of the third submission, and not a causal
1 students I 80of 21 estimate an effect of waiting. Long gaps have gain. * HWS5 is still open: its rows are the scores observed so far.
24 hours or more | 40of8 few retries: read the counts. * HWS5 is still open.
6 students
0 25 50 75 100%
DOES RUSHING SHOW IN THE EXAM? Film - Figure 06
Last-minute rushing went with lower midterm scores.
WHEN IN THE WINDOW? Film - Figure 12
. . How To ReaD Each row is one correlation across the same 26 students, each with one value for the
Retries progress unevenly from opening to | | oss e ' .
p g y p g behaviour and one midterm score; no one is split into groups. p (rho) compares the two rankings:
deadhne, and each h()mewo['k has 1S OWnN I'hYthm. -1 opposite order, O no relation, +1 same order. A bar that crosses 0O leaves the direction unclear.
SHARE OF THE HOMEWORK WINDOW ELAPSED - OPENING - DEADLINE . =@= 2| 26 students; bar = 95% interval F— range if any one student is left out
0-20% 20-40% 40-60% 60-80% 80-100% How To READ Each row is a homework. Its
. ° ¢ . ° ¢ o . . . ¢ only students who tried every problem (n = 23) B without 2 records whose homework scores disagree (n = 24)
St e e SQEE IS el open period, from release to deadline, is
cut into five equal parts: 0-20% is the
/ ) o o ; . . -
i XY! er phase e 27.6% 24.870 47.6% withiheld first fifth, 80-100% the last. A cell is the Last-minute rushing p-0.48
perp 210f76-S=7 330f133:S=12 200f42-S=8 | o . % of submissions in the last 24 h -0.78 t0 -0.07
share of that part's eligible retries that
set a new best (darker is higher), with the
HW2 52.5% 36.2% 46.6% 53.8% counts and S. the number of students Submission count - @ p +0.35
cebhperphase 21 0f40-S=8 | 420f116-S=13  270f58:S=7 210f39-5=8 ’ ' all submissions, HW1-HW3 — AL OR U0
: crosses 0: unclear
wiat we see Visible rates run from .
HW3 25.2% 35.1% 32.4% 50.0% Mean first-try score @ =t p -0.25
~22h h : ° : 0 : ° ' ° 24.8% to 82.8% . and no single first submission's score, averaged — -0.60to +0.14
T oo NIPErPREse 39 0f 155 -8 =12 130f37-S=7 220f68-S=9 120f24-S=6 O 70 O 70, 9 averad . ocses 0. urciear
pattern repeats across the i s . 0 o5 i
HW4 withheld 25.8% 64.4% 58.3% withheld homeworks. < more of it, lower midterm  more of it, higher midterm ->
= 41h per phase 410f159-5=10 [EEREVECESERN BFINELRCERY) p: how closely the two rankings agree, from —1to +1
CAREFUL Hatched cells have fewer than five
W 82 8, 58.1% * students: withheld, not zero. A phase lasts 22- wiat we see Rushing, the share of a student's submissions sent in the last 24 hours
i i ° (o] o 0 H . .
68 7 e e s 7 DY INE R "ot vt cbserved 13 ol eleieling o) Wis ereres before each deadline, has p = —-0.48 (95% interval -0.78 to -0.07): the only bar

Deadlines are the configured ones; individual entirely below 0. Leaving out any one student keeps it between -0.60 and -0.42.

SHARE OF ELIGIBLE RETRIES THAT SET A NEW BEST extensions are unknown. No deadline effect is
withheld: fewer than five students, not zero estimated. CAREFUL "Rushing" names submission timing, not effort or study time. Grades were supplied for 26 of 41
Oie 107 10w not yet observed - * partly observed at the snapshot eligible students: a partial, non-random sample, using pre-exam HW1-HW3 only. An association in a small
n of N = new bests of eligible retries - S = students contributing group, not a cause and not a prediction.

V\/hﬂtth@]OOW&S hldlﬂg READ WITH CARE

Observational data: associations, not causes or predictions.

5 . . Submissions are not effort; time between them is not study time.
One score, many roads. Retries progress unevenly. Rushing went with lower scores. _ ,
FIGURES 1 - 4 FIGURES 2 - 3 EIGURE 5 Fewer than five students: withheld, never shown as zero. Only aggregates leave the
: : : _ : : ivate data.
The same full mark is reached in very different 40.7% of eligible retries set a new best. The rate In 26 supplied grades, students who sent more of Al ? da_ ° . . _
ways: windows crowded with students and differs by homework, by how soon a retry follows their work in the final 24 hours tended to score HWS is still open u_nt” 18 Oct: its number‘f‘ Gl
windows where a few submit again and again; the last attempt, and by where in the window it lower on the midterm (p -0.48). An association, lelexamisamp Sliisiz6ioia istudentsawitipresexamiiomewarksonly:
problems nearly solved on the first try and falls. not a cause.

problems still short after three.
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DATA Read-only snapshot of the CS201 online judge, 13 Oct 2026, 14:13 Beijing time. HW1-HW5 configured homework windows. Public aggregates only: no names, IDs or individual scores. Midterm grades were supplied separately and linked privately. Charts are drawn with D3 from the

same aggregates as the data film.
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