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Difference of working memory according to academic achievement with
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Abstract

It was well known that working memory highly related with academic achievement. The aim of this study
was to investigate the differences of brain activation which visually evoked working memory(encoding and
retrieval) through functional Magnetic Resonance Imaging(fMRI) in Higher Academic Achievement
Group(HAAG) and Lower Academic Achievement Group(LAAG) of college students.

20 assigned college students participated in fMRI studies. They underwent totally 210 seconds repeated
paradigm. Stimulation paradigm composed with resting time and encoding and retrieval seeing the figures from
the mirror with head coil. The brain activation maps and their quantification were analyzed by the statistical
parametric mapping(SPM99) program from level of significance 95%.

HAAG was more significantly higher than LAAG in bilateral prefrontal lobe(brodmann 46) associated with
working memory, inferior parietal lobe associated with attention, and visual association area in encoding figures
test. Right dosoprefrontal lobe(BA 44), right fusiform gyrus associated with decision of figure and, lingual
gyrus were more activated in retrieval test with HAAG. On the other hand, LAAG was more significantly
higher than HAAG in cingulate gyrus during encoding test. Thalamus, basal ganglia, cerebellum were more
activated in retrieval test. Consequently, We could guess from these results HAAG more effectively executed
than LAAG in visual working memory test.
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Fig. 1. This picture shows the sequential fMRI protocol consisting
of resting, encoding, and retrieval stimulation
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Table 1. Anatomical areas and T-score from the encoding fMRI
study between HAAG and LAAG

Inferior
Parietal 40 L 47 -39 52 3.46
Qyrus
Angula Gyrus 40 R 62 49 28 4.3
39 L -45 74 28 4.1
Middle 9 R 36 6/ 36 3.9
Occipital 19 L 27 -67 34 3.87
Gyrus 9 R 40 -78 9 3.49
Inferior
Occipital 19 R 36 87 5 3.40
Qyrus
Middle
Temporal 3 R 5 63 2 35
Gyrus
Fusiform 9 L -6 6/ 6 3.59
Gyrus 19 L -3 69 -17 4.41
Parahippocan L 28 -2 =5 4.47
pal Gyrus
Cingulate o3 2 -1 3 505
Qyrus
Precuneus 23 R 14 51 27 3.61
Thalamus L 0 -2 -97 3.89

HAAG (Higher Academic Achievement Group),
LAAG (Lower Academic Achievement Group),

BA (brodmann area), t (t-score)

Table 2. Anatomical areas and T-score from the retrieval fMRI
study between HAAG and LAAG

Anatomical BA side HAGLAAG LAAGHAAG :
Area X Y 7 T X v 7 T Anatomical BA side HAAG>LAAG LAAG>HAAG
Area X Y Z t X Y zZ t
Supplementar Supplementar
. R 2 11 623%
y Motor Area 101464 3.9 y Motor Area
Precentral
) 6 R 46 8 5 3.3 Gyrus R 8 -58 47 4.67
FM'ddt'el 4 R 1B 7 21 35 . 4 R 4 16 % 3.6
fona L -4 53 2.75 Merior— 45 R @ -9 18 4.6
Gyrus Frontal 5L 0 B4R
47 L 21 46 7 2.8 Gyrus .
Precentral 45 L 49 23 8 4.28
R 42 -2 37 3.69 Middle 6 R 41 53 0 2.48
Gyrus .
Inferi Frontal
nierior 44 L -4 8 21 4.3 Gyrus 10 L 29 50 6 2.64
Frontal S -
Gyrus 6 L -4 6 18 570 uper lor
Frontal 10 L 9 60 29 3.36
Super ior Gyrus
Frontal 10 R 8 5 8 50 Orbito-front
Gyrus al Gyrus R 4 30 428
Super ior Inferior
Parietal 7 R 30 62 4 2.8 Parietal 7 L 28 -70 43 3.14
Gyrus Gyrus
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Middle 9 R 30 -72 %6 5.37

Occipital
Gyrus 37 L 40 67 8 3.53
Inferior
Occipital 19 L -35 81 6 3.2
Gyrus
Galearine .\, 4g g7 9 2.g9
Fissure
Lingual 8 R 10 81 6 3.04
Gyrus 8 L 9 -71 6 3.3
Fusiform 9 R 26 -2 6 2.8
Gyrus 19 L -37 -78 -16 3.68
Anter ior
Cingulate 10 R 3 48 4 2%
Gyrus
Hippocanpus 27 R 8 83 6 2.73
27 L -7 35 4 2.68
Putamen 48 L 28 5 -2 3.06
Insula 48 L -6 6 2 2.9
Swra 48 L 6 28 2 3.9
Marginal
Gyrus R 65 18 23 2.79

HAAG (Higher Academic Achievement Group),
LAAG (Lower Academic Achievement Group),
BA (brodmann area), t (--score)
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