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Introduction Procedure
» Previous studies have showed that advantages of word and * We employed a two-stage procedure.
diagram are convey kinematics and configuration relations  Firstly, participants read the mechanical configurations
within a mechanical system, respectively. However, In described by text or diagram or control condition, then they
many scientific reading articles, both media describe completed a yes/no test measured configurations between
configuration of a mechanical system jointly. components, and be asked to draw a picture to express what
» The purpose of this study was to whether adult readers are they thought about the mechanical configuration they
able to form internal representations of a mechanical learned.
configuration described by a written text.  Secondly, participants read a text describing kinematic
Information of the same system, and then modified the
M ethOd picture they drawn.
Participant » 12-point calibration and validation of eye-movements were
 Sixty-three undergraduate or graduate participants came conducted before each of reading procedures.
from universities in Taiwan volunteered to participate for a » It took approximately 50-60 minutes for each participant to
monetary reward. complete the experimental procedure.
» They majored In education, management, arts, and social Result
science. We excluded students who majored in science or _ _
engineering; therefore, the participants were expected to The result of the configuration tests
have minimal background knowledge iIn science and « Table 1 showed that the configuration group had higher
engineering. configuration test scores than the non-configuration group;
» All participants had normal or corrected-to-normal vision. the configuration test scores regarding local connective
Apparatus 1r:elatlons were also higher for the configuration group tr_\an
or the diagram group. However, on the global dimension
» Eye movements were recorded by an Eyelink 1000 with a of the same test, the diagram group performed better than
sampling rate of 1000HZ. A chin rest was used to minimize the configuration group.

head movement. . . .
e The revised tests measured local connective relations

* Texts were displayed on the 24-inch LCD monitor. The between components were significantly better than the first
Screen FESO|UtI0n_WaS set 1o 1920*1200 pIXG|S. The dIStanCG test for the non_Conﬁguration group and for the diagram
between the monitor and participants was 60 cm. group.

» The reading material covered 46° (horizontal) x 30° Table 1. Accuracy of the configuration tests for three groups
(vertical) of visual angle on the screen. R .

Accuracy (%) Configuration Non- Diagram

M ate riaIS group configuration group

group

» There were two reading materials about a mechanical Yes/no test M SD M SD M~ SD
system, one was the mechanical configurations, which First test 89 | @i | 49 | @8] | @8 | [0

: : . _ Revised test 95 (10) 72 (14) 89 (12)
consisted of text or a diagram (as Figure la and Ic); the Draw a picture
other was a text describing kinematic information of the Local connective relations
same system, describing the “outlet process” and “inlet First test 98 () 31 (19) 75 (17)

Revised test o8 (5) 74 (24) 88 (11)

process” of the flushing cistern, respectively. Global similarity (1~5)

* There were three groups: configuration, non-configuration First test 215 (0.88) 156 (0.62) 3.26 (0.73)
(as Figure 1b), or diagram_ Revised test 2.20 (0.83) 2.11 (0.47) 3.37 (0.76)
T A N e P T LR The result of eye movements
#iaﬁmﬁ—%ﬁ%—ﬁ@ﬁﬁ’@ﬁﬁﬁf~%¢—@4% BEFT - . . .
foe T s 0 T T L 0 ST E R AT e « Table 2 showed the configuration group displayed shorter
;?f Ejfg%i;iﬂ?%?lﬁfi ; f;;]?q; t ! ?.«w;;fapx ; F total fixation durations and second-pass reading time of the
2 ’ = k—\/‘:]sﬂ mm 3 ,pxgq—\—-l T de % i i i
IREEE 1 1 LTS T Bl B T R 1B IR Kinematic text than the other two groups did.
K gtheomPp 2 T35 - Br-kE » »RFET 2RERE KT EF B & i
T S RSP ;i;;ﬁ , E_ﬁsémy f‘;«%gﬁg;@ﬁ b Table 2. Eye-movement measures for three groups while
oot B j - B2 BARET - U el n kTS HER . analyzed the text describing kinematic information.
SSS AU LRI M R L = A
Areas of Interest Configuration Non-configuration  Diagram group
Figure 1a. The first learning material: the editions of the text described group [0
the mechanical configurations (the configuration group). The whole text M SD M SD M SD
Total fixation duration (sec) 183.14 (76.51) 305.80 (155.94) 252.79 (107.17)
The sentences
SIS N B ek ke L R o L TRk AR T S Total fixation duration (sec)
SR 0 H R TR o xR P AL Sl 0 7 B 2 aenR T UK N G - Outlet-process sentences 85.90 (45.29) 163.33 (89.31) 119.63 (49.11)
@f%jf%’?i’ ;«"1 @%ﬁrﬂﬁg;g;ﬂ%i" f"t’ kg g ° z’?*‘;ﬁﬁ AR Inlet-process sentences 34.10 (16.93) 57.89 (28.31) 42.05 (19.66)
TR THARS > 23 I ?—i 35 30 E A TS L . . _
FF LT R FLEY AL R T (e Flg)sltjt?f féxcii'f rs]etr:?;ﬁc(:@ 3050 (13.99) 39.33 (26.19) 3653 (21.68)
oo R R B LR AT e a2 e P - - - - - -
SRR Ae R R ﬁgg;ﬁ x B U o 4 B Uik wleg g o Inlet-process sentences 14.25 (6.77) 19.72 (10.03) 13.95 (6.65)
R R T RS e TR AR Tt Bi‘ BREE R o EF D Second-pass fixation time (sec)
t ?r;’ fod W foﬂﬁ - T?T;f;f Kﬁ‘ E’ﬁ ERet 7 @ LAk Outlet-process sentences 55.40 (44.45) 124.11 (90.45) 83.05 (47.92)
BRI S W kG - Inlet-process sentences 20.05 (17.34) 38.11 (24.94) 27.89 (18.67)
Figure 1b. The first learning material: the editions of the text described Conclusions
the mechanical configurations (the non-configuration group). + We argue that readers were able to form a mental

representation of the mechanical configuration described
by written words.

« Advantages of the text and diagrams are describe local
connective relations and global analogical relations,
respectively, within the mechanical system.

« Kinematic information helps readers adjusted their inner
representation of configurations of the flushing cistern.
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