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Northern and Southern Populations, 1820-1860
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Figure 1. A graph adapted from an eighth-grade history textbook tesepts the population in the
North and South leading up to the Civil War.
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Figure 2. A set of graphs that depict the identical quantitative in&dion as in Figure 1, but that we
expected would help people identify the important quantitatifeemation.
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> 77 7% information-telling viewpoint TlX 72 < knowledge construction viewpoint {2 &
DWTRBLSNRIT TR B0

> oM, 7T 7OBEMRIIL, BiAFOFEFER L EET D

> RO BRMINEY T 7 OMEBROBMET VEMHA LT, 777 OROMGITE
Brhz 2EREZRETLHZLETHD

> ARBFEDO—EHOEROMERIL, ZAROAROF TEARERE EO X HITERKIT D0
DIERNIRTTA RT7 A L7225 Th A 5 (Mayer, 1993a)

€ Graphs in Social Science
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€ Model of Graph Interpretation
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Method
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» the number of urban and rural inhabitants in the Norththe South in three
time periods (2 X 2 X 3)
» the number of immigrants from five nations in three tiragqas (5 X 3)
» the median income of men and women workers in six time ge(X6)
® Set2CNbAHELIZHDIISetl)
» the number of tons of domestic and imported grain consumibe iUnited
States and the USSR in three time periods (2 X 2 X 3)
» the number of animals on the prairie for five animal typehree three time
periods (5 X 3)
» the unemployment rate for African Americans and White Amerigasiitime
periods (2 X 6)
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» Coding verbal descriptions.
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(d) other
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Figure 3. Proportion of viewers generating across-years and within-wsarigtions for the original and
revised graphs in Experiment 1.
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Results and Discussion
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revised (percentage line) grag¥ € .86) > original (absolute bar) gragM = .52)
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original graph i = .33) > revised grapliM = .04)
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»  within-year
> 7T T7(M= 33>k 7 7 (M = .05)
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Figure 4. The two new graph types created for Experiment 2. The abdiat(4A) and percentage
(4B) bar graph versions of the identical pre-Civil Warylapon data used in Experiment 2.
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Figure 5. Proportion of viewers generating across-years and within-wsarigtions for the four graph
types in Experiment 2.
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€ Experiment 3
> FEBR3O BRI FERLE EBR2OMERNOE X LMD RHORET TH 5
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6C "% < 721, within-year DL (2B TiL 6B & 6D %L 2513 TH D
< & Lperceptual organization hypothe®ist L\ 72 &, across-yearsD itk |2 35\ Tl
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» Method
< Participants, design, and materials.
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® bar-within: #2°Z 7T within-year O£ & £V
® bar-across #7277 7 T across-yearsDx L E 0
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® line-across #7277 7 T across-yearsD £ & £V
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Figure 6. Figures 6A and 6B depict line (6A) and bar (6B) graphigassof the pre-Civil War
population data, which, by proximity and connectedness, haualhéhunks that emphasize historical
trends; these graphs are examples of the across-years visuabchping used in Experiment 3. Figures
6C and 6D @pposite) depict line (6C) and bar (6D) graph versions of theGivd-War population data,
which, by proximity and connectedness, have visual chunkgtighasize within-year comparisons;
these graphs are examples of the within-year visual chunk guaptisn Experiment 3.

» Resultsand Discussion
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® perceptual organization hypothesis 3 £79~ % it &
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® across-years chunksli(=.67) > within-year chunksNl = .19)
® F(,11)=17.9p< .01
> Tx—~v bOEHFE(bar vs. lineF E TiXe o7 (F(,11) = 1.2
> HERL1EER2OZ AP AE TH -T2
® [(,11)=75p<.05
® T 7IZRBITD across-years chunlOZhH A L K&
® HMOMRICTITHES T 7 L0 BT 7 70I1F 5 BHRBKE N
VD FEFR2OMRE -BHLTND
> within-year (22 CTORGRIZ- OV T DT
< visual chunks® 481372 L (F(l, 11) = 11.0
® within-year chunksNl = .29) / across-years chunkisi(= .04)
S TA—~y bOFEGRITAEMA (F(, 11) = 3.66p= .09
> BERNLE BER2OLZBAEMIAE TIEZ2 - 72 (F(l, 11) = 0.47p> .10
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Hol
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> FRHERRLD (M=.40 >REENLRED (M=.08
> F(,11)=19.8p< .01
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Figure 7. Proportion of viewers generating across-years and within-wsarigtions for the four graph
types in Experiment 3. For bar graphs (7A) and line gréfl) viewers described across-years trends
when the across-years trends were plotted closely together @oteditacross-years visual chunks).
Viewers described within-year trends when they were plotteélgltsgether in bar graphs or connected

by lines (within-year visual chunks).
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Implications for a Model of Graph Interpretation
> T TOMBRITMTERNRT v 7 TSN D
® R T T NRHIB R b E TR, i@%wﬁﬁﬁiné
S BHTHENRT —ZIZOWTD T I 7IIBIT L7 +—~ v NOMREMHNDT-

Implications for a Model of Document Reading
S ARWEORILY, —RAZRSCE SRR R RIOAEE T VI HEISTE D
< Mosenthal model(1996; Mosenthal & Kirsch, 1992)
® task-type & document-typeD#HAAEHOEIZ L - T, HiffiZ locate processes»
#iME7e cycleandintegration processesk 7- £ %
® RifZE Tldtask type(within-year or across-years comparisohs)document type
(bar graph vs. line graphptHAEA/EH & L THfRETE %
® BHEEHAHEAZRE L ED & LTRIEIND EXFISFHTNEHIZR D
— locate processes

Implications for the Design of Textbook Graphs

> KWL T T 7T HA CDOIFRANC DWW TOBFFED R EIZE T 5 (Kosslyn, 1994)
1. 8277 71F xy BtROMEmZEFHT 5. 32U LOEENH DX, KHEE
PR EX Ly Iy RTRETHD
2. 77 713E<ICH D ORI ZRIHT 5. 320 OB B 5k
b BHEEREMREZ I ICEE T XETHD
3. M T 7L xy BREEFAT 5L T ANHY, ZOOMNELENFTL S
WHEEZROIE, 77 72T RETH L. WITFREDOMER D R b EHERKRX
W7 T 7T RETHD
4.y O A — I, BET S E Iy, BRI 2R O bkt B 7 iE AR o
DERMIELRETHD. 2B AxITE o TR D A — /L ~OZEHITIA
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> 5AHL
® FEBR 1 otk
> across-years (ZHT 3V

<~ The percent of the population that is rural decreases over tirnthdse is a greater
decrease for the northern population that is rural than thbesoupopulation. The
total population increases in both the North and the Sontbsalequally over time.

<~ The first graph the southern population was about the poalilation was about
really high 90%, it went down a little but it was stilp like 88%, whereas the
northern population started at 90% but it went dowrl88B0. It gradually decreased
all the way down till approximately 65%.

> within-years ([Z7 2V

< In 1820, the greatest population was the rural South, awdttte rural North, and
then the urban North, then the urban South. And i) X24ne, but greater amounts
in the population. And in 1860, it went rural Soutlwat North, urban North, and
urban South. Same . . . [reads values of the points].

< The population in 1820 the rural South is more than hNand it's the still is the
same in 1840, the rural South is larger than the nortkhkeutural North in 1860 the
urban South has increased again but not as large amountusbagheéNorth which is
a large, has grown up to about 4,4.5 million when it etlrbut less than .5
million . . . [repeats the same information].

12



