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Abstract 
Student-Problem (S-P) chart, Grey Student-Problem (GSP) chart and Grey Structural Modeling (GSM) are 
graphical analysis tools to represent the relationship between students and test items which can be applied to 
diagnose, analyze, and evaluate students’ learning situation and achievement. This study has adopted a 
combination of these graphic analyses to assess the effect of an elementary school remedial instruction. A group 
of 20 fourth graders in Taipei city participated in this study, and an English test, consisting of four sections with 
25 question items in total, which is based on the textbook in the fourth grade, was conducted before and after the 
remedial instruction. The results indicated that S-P chart, the distribution diagram of student and item types, GSP 
and GSM graphs effectively diagnosed students’ learning condition and items’ difficulty, and demonstrated the 
effect of students’ achievement and the change of test items’ types. It is strongly recommended that teachers 
utilize these methods in assessing the progress of their teaching and their students’ learning. 

Keywords: S-P chart, GSP chart, GSM graph, English remedial instruction 

1. Introduction 
Since English has been included as a school subject in elementary schools in Taiwan for at least 15 years, 
so-called two-peak phenomena of students’ English proficiency has become obvious, that is, high achievers get 
better and better and low achievers become worse and worse. In Grade 9 curriculum, Ministry of Education 
(2003) states expressly that teachers should implement diagnostic assessment and remedial instruction in order to 
help those who cannot reach average level of English achievement in the school. The focus is to help these 
underachievers learn what they were not able to learn in English lessons, yet teachers might adopt different 
activities to do so. This has rendered diagnostic instruments vital and essential for teachers so that they can 
identify their students’ English learning problems and accordingly, design appropriate English remedial 
instructions (Sheu, 2019). 

Generally speaking, most elementary school English teachers use mid- and final-term tests as a tool for assessing 
students’ achievement. By doing this, they can know if their students have learned the content of textbooks; 
however, it is far too simple to draw conclusions from this about students’ achievement (Sheu, 2017). This is 
because English teachers construct mid- and final-term tests on the basis of their own experiences and the 
suitability and reliability of tests are not normally considered. In this case, students’ actual learning progress and 
difficulties would not be possibly identified (Salimi & Farsi, 2018). If teachers therefore design remedial 
instructions, the content, methods and activities are highly inadequate, and the effects are definitely questionable 
(Kirsch, 2008; Mitchell & Myles, 2004). 

Regarding the assessment of English remedial instructions in Taiwan, there is not an official format or 
measurement of assessment for teachers to be followed. It is decided by each individual school and mostly, the 
instructor makes the decision what to be assessed and how it is assessed, and thus, the effect of these instructions 
is varied and uncertain (Sheu, 2015). In fact, there is no a single test as the assessment instrument of remedial 
instructions for all schools when the nature of students, schools and locations is considered (Csizér & Magid, 
2015; Jacobs & Farrell, 2001). Putting it another way, it is more practicable to have an analytic method for 
identifying the efficiency of remedial instructions rather than to have an individual test for assessing the effect of 



ijel.ccsenet.

all instruct

Adding the
be indeterm
instruction
the whole 
effects on 

Statistics a
teaching a
errors in th
instrument
schools an
analysis at
whole rath
concentrat
implement
other word
teaching an

Sato (1969
performan
learning p
can make 
2013). Bas
chart to cl
their learn
performan
clustering 
helps teach
Nagai, 20
programs 
Nagai, 201
a remedial

1.1 Proble

Sato (1969
coefficient
were used
Tzeng, Tsa
learning, b
as a metho
Tsai, & Na
The S-P ch
2013, p. 18

Then, caut
Chiang, Ch

.org 

tions. 

ese together, w
minable; if the
n is unrealistic

remedial instr
the entire Eng

analysis is com
and learning, bu
he data and res
t and results re
nd the time-co
t the same tim
her than an i
te on the prog
ting and evalu
ds, analytic re
nd students’ le

9) used Stude
nce. As a graph
roblems. The 
any changes 

sed on Grey sy
larify uncertain
ning situation. 
nce before, du

students into d
hers understan
11). Previous 
(Chen, Lai, &
12). Thus, this
l instruction on

em Student-Pro

9) carried out 
t to construct a

d to judge whe
ai, Chiang, Ch
but also presen
od for diagnosi
agai, 2013; Yo
hart gives matr
80): 

tion index for 
hang, & Nagai

In

without an app
ere is a lack of
 (Greig, Taylo
ruction and co

glish learning a

mmonly conduc
ut it requires a
sults (Barnett, 
est heavily upo
onsuming natu

me (Sheu, 2017
individual stu
gress of each 
uating remedi
esults provide 
earning. 

ent-Problem (S
hical analysis,
main purpose 
necessary to 

ystem theory (
n factors whic
That is, the 

uring and after
different group

nd their studen
research has d

& Liu, 2005; Ch
 paper adopts 

n 4th graders’ E

oblem (S-P) Ch

analysis and 
a Student-Prob
ether individua
hang, & Nagai
nt the effective
ing, analyzing
ou & Yu, 2006
rix structure of

students (CS) 
i, 2013, p. 18)

nternational Jou

propriate assess
f an effective a
or, & MacKay,
onsequently, th
and teaching pr

cted as an asse
a certain numb
Bergman, Kop
on proper desi
ure of analyzi
7). What is m
dent, they are
underachieve

ial instruction
English langu

S-P) chart to h
, the chart reve
of this chart i
their teaching
Deng, 1989), T
ch affect teach
GSP chart is
r a learning s
ps based on th

nts’ learning pr
demonstrated 
hen, Lai, & Jh
S-P chart, GSP

English learnin

hart 

sorting based
blem (S-P) cha
al students or 
, 2013). Thus,
eness of instru
, processing an

6) so as to get 
f student-probl

and caution in
: 

urnal of English 

50 

sment tool, stu
analytic metho

2012). Thus, 
he implementa
rocess (Sheu, 2

essment instrum
ber of samples 
pko, Reddy, B
ign and implem
ing data make

more, since the
e not relevan
er. In this sen
s appropriatel
uage teachers 

help teachers 
ealed effective
is to get the d

g and students
Tsai and Chun
hing practice a
applied to dra

situation. Grey
heir performanc
rocess and ach
the effect of 

han, 2007; Lin
P chart and GS

ng. 

d on students’ 
art, in which ca

questions are
 S-P Chart can

uctions (McArt
nd arranging d
the quality of

lem described 

ndex for items

Linguistics

udents’ learnin
d, conclusions
having such a

ation of such a
2016). 

ment to evalua
and a period o

Belfield, & Roy
mentation. Th
e it difficult f

e statistic resul
t to the inten

nse, analytic m
ly and effectiv
with crucial f

diagnose stud
ely the relation

diagnostic data
s’ learning (Sh
ng (2003) utiliz
and to solve p
aw graphs to 
y Structure M
ce in a test (Ya
ievement bette
these graphs i

n & Chen, 200
SM graph to d

response patte
aution index fo
e anomalies in
n not only disp
thur, 1983). Th

data in a define
f test items and
below (Nguye

    

s (CP) are as fo

ng progress and
s about the effe
a method appe
an instruction w

ate the effect o
of time in orde
y, 2018). In oth
e teaching loa
for teachers to
lts have to tak
ntion of reme
methods play 
vely (Jones &
feedback on th

dents’ problem
nship between

a of each stude
heu, Pham, Ng
zes Grey Stude

problems stude
examine and 

Modeling (GSM
Yamaguchi, Li, 
er (Wang, Sheu
in various lear

06; Sheu, Tzen
diagnose and an

ern in test item
or students (CS
n response pat
play the diagno
hat is to say, i
ed order (Nguy
d diagnosis of 
en, Nguyen, Ph

           

 
ollows (Sheu, 

Vol. 9, No. 6;

d difficulties w
fect of any rem
ars to be pivot
will have prof

of English lang
er to avoid bia
her words, cre

ading in eleme
o do teaching
ke into accoun
edial instructio

a decisive ro
& Coffey, 2016

he process of 

ms in their lear
n students and 
ent so that teac
guyen, & Ngu
ent-Problem (G

ents encounter
compare stud

M) is designed
& Nagai, 200
u, Liang, Tzen
rning and teac

ng, Liang, Wan
nalyze the effe

ms, and calcu
S) and for item
tterns (Sheu, C
ostic assessme
it has been ado
yen, Nguyen, P
f students’ lear
ham, Tsai, & N

          

Chen, Tzeng, 

2019 

would 
medial 

tal in 
found 

guage 
s and 
dible 
ntary 

g and 
nt the 
on to 
le in 

6). In 
their 

rning 
their 

chers 
uyen, 
GSP) 
ed in 

dents’ 
d for 
5). It 

ng, & 
ching 
ng, & 
ect of 

ulated 
m (CP) 
Chen, 
ent of 
opted 
Pham, 
ning. 

Nagai, 

(1)  

Tsai, 



ijel.ccsenet.

Based on t
be drawn a

 

Table 1. S-

 

Sato (1980
type of stu
answers, q
& Nguyen

 

.org 

the results of c
as shown in Ta

-P chart 

0) and Sato and
udents’ learnin
question items 
n, 2013, p. 76).

F

In

caution index f
able 1 (Nguyen

d Kurata (1977
g into six cate
are diagnosed

. 

Figure 1. Type 

nternational Jou

for students (C
n, Nguyen, Pha

7) utilize stude
egories, and by
d and classified

of students’ le

urnal of English 

51 

CS) and caution
am, Tsai, & Na

ent’s caution in
y comparing pr
d into six type

earning (left) a

Linguistics

  

    

n index for item
agai, 2013, p. 

ndex and their
roblem caution
es as shown in

and question ite

           

 

          

 

ms (CP) above
76): 

 

r correct answe
n index and pe
n Figure 1 (She

em (right) 

Vol. 9, No. 6;

          

          

e, the S-P char

er rate to divid
ercentage of co
eu, Pham, Ngu

2019 

(2) 

 (3) 

rt can 

de the 
orrect 
uyen, 



ijel.ccsenet.

1.2 Grey R

Deng (198
by using 
satisfactor
is one of 
incomplete
and quanti
below (Sh

1) Establi
calculated 

2) Calcula
grey relati
and xᵢ are h
lower. The

When 1 ≤ 
grey relati

3) Grey r
recognized
vector and
be establis
and Nguye
cause can 

4) Calcula
non-dimen
and nomin
expected g

1.3 Grey S

By combin
Chart in or

.org 

Relational Ana

89) introduced
prediction and

ry prediction re
the methods 

e information 
ize the discret
eu, Tzeng, Tsa

shment of ori
as follows (Sh

ations of grey r
on in which re
highly related 

e equation of th

ρ ≤ ∞, it mean
on is as follow

relation ordina
d as an import
d others can be
shed to achiev
en (2013) sugg
be found. 

ation of grey 
nsion, scaling a
nal-the-better (
goal has been r

Student-Proble

ning S-P char
rder to overco

In

lysis (GRA) 

d the Grey syst
d decision-ma
esults with par

in Grey syst
effectively (W
te data, but als
ai & Chen, 201

iginal vectors
heu, Tzeng, Ts

relational grad
eference vecto
to each other.

he local grey r

ns Minkowski
ws (Sheu, Tzen

al: The decisi
tant ordinal pr
ecome referenc
e the character
gest that throu

relation: It is 
and polarizatio
(Yamaguchi, L
reached. 

em (GSP) Char

rt and GRA, N
me the insuffi

nternational Jou

tem theory to 
aking processe
rtially unknow
tem theory w

Wen, Chou, Cha
so make them 
12). 

: The referenc
sai, & Chen, 20

de: Nagai, Yam
r is x₀ and com
 On the other 

relation is show

’s grey relation
ng, Tsai, & Che

ion-making is 
rinciple when 
ce vectors. Aft
ristic values so

ugh the ordinal

to normalize 
on. Three type

Li, & Nagai, 20

rt 

Nagai, Yamagu
ciency of the S

urnal of English 

52 

deal with sma
es. It can tran

wn parameters c
which aims at 
ang, Chen, & W
ordinal to be 

ce vector x₀
012, p. 56): 

maguchi and Li
mparative vect
hand, if γ₀ᵢ is c

wn as follows (

n; if ρ = 2, it m
en, 2012, p. 56

based on the
Γ₀ᵢ number is

fter calculating
o as to reach t
l, different cau

the data of r
es of result wil
005). Then, the

uchi and Li (2
S-P chart. The

Linguistics

all and insuffic
nsform the da
can be obtaine

processing u
Wen, 2009). T
analyzed. The

and inspected

i (2005) devel
tor is xᵢ. When
close to 0, the 
(Sheu, Tzeng, 

means Euclidea
6). 

e comparison 
s larger. Thus,

g the grey relat
the grey relatio
uses can be id

reference vecto
ll be found: lar
e outcome can

2005) establish
 purpose is to 

cient amount o
ata from grey 
ed. Grey relatio
uncertain, mul
Thus, the GRA 
e GRA proced

d vectors of o

         

oped an equat
n γ₀ᵢ is close to

relationship b
Tsai, & Chen,

         

 

an grey relatio

          

of grey relat
, any vector c
tion, the grey 
on ordinal. She
entified, and t

or for meeting
rger-the-better

n be judged ba

hes grey stude
make the anal

Vol. 9, No. 6;

of information 
to white, and

onal analysis (G
ltiple, discrete
can not only c

dures are desc

original data x

           

tion to calculat
o 1, it means th
between x₀ and
 2012, p. 56).

          

on. Then, the g

           

tion Γ₀ᵢ. It ca
can be the stan
relation matrix
eu, Pham, Ngu
the most influe

g three condit
r, smaller-the-b
ased on whethe

ent-problem (G
lysis more con

2019 

data, 
d the 
GRA) 

e and 
count 
ribed 

xᵢ are 

(4) 

te the 
hat x₀ 
d xᵢ is 

 (5) 

lobal 

(6) 

an be 
ndard 
x can 
uyen, 
ential 

tions: 
better 
er the 

GSP) 
ncrete 



ijel.ccsenet.

and accura
(Nguyen, N

 

Table 2. G

 

As can be 
of the j-th 

Based on 
(Good, 0.6
(Nguyen, N

1.4 Grey S

Based on 
Model (GS
It calculate
Li, Akaban
each other
localized g

And formu

The hierar

.org 

ate, so that unc
Nguyen, Pham

GSP Chart Matr

seen, GSi is th
problem. The 

GSi (i = 1, 2,
6 ≤ GS < 0.8)
Nguyen, Pham

Structural Mod

Grey theory a
SM) is develop
ed localized-G
ne, & Kitaoka
r, and the com
grey relational 

ula of globaliz

rchical structur

In

certain factors 
m, Tsai, & Nag

rix 

he local grey re
calculations ar

…, m) value, 
), C (Medium,

m, Tsai, & Nag

del (GSM) 

and interpretiv
ped to analyze

GRA and globa
a, 2007). Then,
mparison will 
grade is (Ngu

ed grey relatio

re in GSM is to

nternational Jou

can be dealt w
ai, 2013, p. 18

elational grade
re shown belo

each student i
, 0.4 ≤ GS <
ai, 2013). 

ve structural m
e the observed
alized-GRA of 
, when a large
become the c

uyen, Nguyen, 

onal grade is (N

o combine sev

urnal of English 

53 

with and analy
81). 

e of the i-th stu
w (Nguyen, N

is classified in
0.6), D (Weak

modeling (Nag
value of struct

f grey relationa
er value appear
criterion of st
Pham, Tsai, &

Nguyen, Nguy

veral relative el

Linguistics

yzed. The GSP 

udent, and GPj
Nguyen, Pham, 

 

nto five catego
k, 0.2 ≤ GS <

gai, Yamaguch
tural system, i

al grade and gr
rs, grey relatio
tructural system

& Nagai, 2013, 

     

yen, Pham, Tsa

   

lements as foll

        

chart matrix i

 

j is the local gr
Tsai, & Nagai

            

            

ories: A (Excel
< 0.4) and E (I

hi, & Li, 2005
.e., statistical g

rey relational o
onal grade will
m arrangemen
p. 181): 

           

ai, & Nagai, 20

            

lows:  

           

Vol. 9, No. 6;

is shown in Ta

rey relational g
i, 2013, p. 181

           

           

llent, GS ≥ 0.
Inferior, GS <

5), Grey Struc
graphical mod
ordinal (Yamag
l be compared 
nt. The formu

           

013, p. 181):

           

          

2019 

ble 2 

grade 
): 

(7)  

(8) 

8), B 
< 0.2) 

ctural 
eling. 
guchi, 
with 

ula of 

 (9) 

(10) 

(11) 



ijel.ccsenet.org International Journal of English Linguistics Vol. 9, No. 6; 2019 

54 

Digraph can be drawn by using three parameters: distinguish coefficient ρ which decides the basic composition 
of digraph, class coefficient θ which gives the hierarchy, and path coefficient ψ which gives an ordered pair of 
element arrows (Nguyen, Nguyen, Pham, Tsai, & Nagai, 2013).  

1.5 Research Questions 

This study aimed at evaluating the effect of a remedial instruction on fourth graders’ English achievement and 
their learning condition. In order to examine students’ learning improvement and test quality, this study adopted 
S-P chart to produce S-P diagrams for identifying the graphic position of each student and question item. Since 
GSP and GSM can be used to reveal students’ ability clustering and the graphic structure of each cluster 
respectively, this study established GSP chart to understand students’ performance and GSM structure to divide 
students into different clusters based on their performance. Hence, an English test was employed before and after 
one-semester remedial instruction and students’ test scores were analyzed by establishing the S-P chart, GSP 
chart and GSM to answer the following research questions: 

1) Is there a significant difference between English pre-test and post-test scores? 

2) Are there differences in the S-P and GSP charts before and after remedial instruction?  

3) To what extent do types of students’ learning and question item change after remedial instruction?  

4) To what extent do students’ clusters in GSM graph change after remedial instruction? 

2. Method 
2.1 Participants 

The participants of this study were twenty elementary fourth graders in Taipei City in northern Taiwan. All have 
been studying English as a school subject since first grade, and English is one of the subjects they all had to take 
from grade one to six. Based on their English test scores in the previous academic year, they were considered as 
underachievers who were required to take an hour remedial instruction every Wednesday afternoon after school 
at least for one semester.  

2.2 Instrument 

An English test, consisting of four sections with 25 question items in total, which was based on the textbook in 
the fourth grade, was developed by the participants’ English teacher. The first section was phonics (6 items), 
followed by dialects in the section two (6 items). Section three focused on vocabulary (8 items), and the final 
section was about sentence structure, i.e., grammar (5 items). All the questions were multiple choices with only 
one correct answer, and 4 points were given to each correct answer which makes the total score 100. 

The first draft of test was given to two colleagues who also taught English at the same school for examining the 
suitability of wording and question items so as to establish the expert validity of the test. Based on their 
comments, question items were revised to make them appropriate to the context and subjects in the study. Then, 
after conducting both tests, the scores were analyzed to establish their reliability and the Cronbach’s alpha (α) 
value of the pre-test was .691, compared with .730 of the post-test. Disparity index (D) of both tests was .60. 
Accordingly, the two tests can be considered as having good internal consistency (George & Mallery, 2003).  

2.3 Data Analysis 

First of all, the numerical results of pre-test and post-test were written in a *.xls file, and by SPSS/PC 18.0, 
paired samples t-test was first carried out to see whether there was significant difference between the two tests, 
i.e., significant level was set at .001. After that, the data were analyzed by using equations and Matlab 7.10 
software. Students’ scores were arranged from high to low, and the number of correct answer items was ordered 
from more to less so as to calculate all percentage, caution indices for students and items, and disparity index.  

For sorting and calculating S-P chart, total S and P, S curve and P curve and disparity index were displayed in a 
S-P chart. Afterward student and item caution indices and correct answer rate were compared so that the type of 
students and items can be classified.  

As to GSP chart, the equations of LGRA and Larger-the-better are used to calculate Gamma which can be used 
to generate a GSP chart. Students were arranged from high to low based on LGRA-S values, and item orders are 
from more to less depending on LGRA-P values. Then, the matrix of LGRA-S and LGRA-P values was 
calculated to produce GSP chart, total S and P, and GSP graphs.  

As for GSM graph, the value of coefficients: distinguish coefficient ρ, class coefficient θ, and path coefficient ψ 
were determined, followed by using Matlab toolbox for GSM to produce GSM structure diagrams so as to 
examine the relationship between students and test items. 
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Table 4. Student assessment results of the pre- and post-test 

Pre-test Post-test 
Student Total LGRG Ratio CS Type Student Total LGRG Ratio CS Type 
2 22 1 0.88 0.16 A 2 25 1 1 0 A 
5 21 0.92 0.84 0.83* A’ 5 25 1 1 0 A 
10 21 0.92 0.84 0.96* A’ 10 25 1 1 0 A 
6 20 0.85 0.80 0.50 A’ 18 25 1 1 0 A 
18 20 0.85 0.80 0.50 A’ 6 24 0.9 0.96 0.34 A 
3 19 0.77 0.76 0.48 A 3 23 0.8 0.92 0.40 A 
7 19 0.77 0.76 0.55* A’ 07 23 0.8 0.92 0.20 A 
15 19 0.77 0.76 0.62* A’ 15 23 0.8 0.92 0 A 
16 18 0.69 0.72 0.41 B 16 22 0.7 0.88 0.29 A 
11 17 0.62 0.68 0.52* B’ 19 22 0.7 0.88 0.36 A 
13 17 0.62 0.68 0.83* B’ 20 22 0.7 0.88 0.14 A 
19 17 0.62 0.68 0.77* B’ 9 21 0.6 0.84 0.63* A’ 
9 16 0.54 0.64 0.65* B’ 11 21 0.6 0.84 0.44 A 
20 16 0.54 0.64 0.62* B’ 13 21 0.6 0.84 0.51* A’ 
4 13 0.31 0.52 0.12 B 17 19 0.4 0.76 0.76* A’ 
8 13 0.31 0.52 0.2 B 8 18 0.3 0.72 0.51* B’ 
17 12 0.23 0.48 0.51* C’ 1 17 0.2 0.68 0.53* B’ 
1 11 0.15 0.44 0 C 12 17 0.2 0.68 0.97* B’ 
12 10 0.08 0.40 0.84* C’ 4 16 0.1 0.64 0.13 B 
14 9 0 0.36 0.51* C’ 14 15 0 0.60 0.84* B’ 

Note. * CS > 0.5. 

 

If the caution index for item (CP) is smaller than 0.5, the corresponding students and items should be paid 
attention to. Regarding CP (see Table 5), 14 items in the pre-test have been identified as having unclear meaning, 
with heterogeneous composition or not well prepared; but, the number in the post-test dropped to 6 items. 
Among them, item S₂₃, S₇, S₁₉ and S₂₅ should be revised to make them more suitable and effective. 

 

Table 5. Item assessment results of the pre- and post-test 

Pre-test Post-test 

Student Total LGRG Ratio CS Type Student Total LGRG Ratio CS Type 

22 18 1 0.90 0.57* A’ 3 20 1 1 0 A 
6 17 0.93 0.85 0.97* A’ 12 20 1 1 0 A 
9 17 0.93 0.85 0.82* A’ 2 19 0.89 0.95 0.32 A 
23 17 0.93 0.85 0.87* A’ 6 19 0.89 0.95 0 A 
4 16 0.86 0.8 0.42 A 9 19 0.89 0.95 0 A 
05 16 0.86 0.8 0.46 A 11 19 0.89 0.95 0.32 A 
17 16 0.86 0.8 0.38 A 22 19 0.89 0.95 0.32 A 
24 16 0.86 0.8 0.42 A 23 19 0.89 0.95 0.65* A’ 
14 15 0.79 0.75 1.05* A’ 7 18 0.78 0.9 0.53* A’ 
19 15 0.79 0.75 1.09* A’ 14 18 0.78 0.9 0.26 A 
25 15 0.79 0.75 0.8* A’ 19 18 0.78 0.9 0.61* A’ 
8 14 0.71 0.7 0 A 25 18 0.78 0.9 0.53* A’ 
11 14 0.71 0.7 1.29* A’ 4 17 0.64 0.85 0.3 A 
7 13 0.64 0.65 0.76 A’ 5 17 0.64 0.85 0.32 A 
10 13 0.64 0.65 0.67* A’ 10 17 0.64 0.85 0.26 A 
18 13 0.64 0.65 0.13 A 17 17 0.64 0.85 0.32 A 
2 12 0.57 0.60 1.06* A’ 24 17 0.64 0.85 0.38 A 
16 12 0.57 0.60 0.03 A 1 16 0.56 0.8 0.05 A 
15 11 0.5 0.55 0.16 A 08 15 0.44 0.75 0.04 A 
3 10 0.43 0.5 0.58* A’ 16 15 0.44 0.75 0.35 A 
12 10 0.43 0.5 0.58* A’ 18 15 0.44 0.75 0.39 A 
13 9 0.36 0.45 0.16 B 21 15 0.44 0.75 1.22* A’ 
21 9 0.36 0.45 0.16 B 15 13 0.22 0.65 0.35 A 
20 8 0.29 0.4 0.21 B 20 13 0.22 0.65 1.06* A’ 
1 4 0 0.2 1.11* B’ 13 11 0 0.55 0.62 A’ 

Note. * CP > 0.5. 
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with an evaluation means of their teaching and students’ learning during and after teaching. Given that there is 
no official assessment instrument to be used in reference to remedial programs in elementary schools in Taiwan, 
it will be important for instructors to at least be aware of different evaluation methods instead of merely using 
school tests, and then adopt them necessarily and effectively.  

Another implication is that to assist in assessing remedial instruction in this study, a combination of different 
graphic analysis seems to be relevant to elementary school English teachers. That is, based on the graphic results, 
it can be used at the middle of their teaching in order to make any adjustment for the rest of instruction, or at the 
end as a review for the effectiveness of instruction or implications for the succeeding lessons to keep their 
teaching efficient and successful. It is obvious that this study’s findings, along with the result of previous 
research, benefit elementary school English teachers and instructors of remedial programs especially in assessing 
their students’ progress or achievement of English language learning.  

To sum up, the combination of S-P chart, GSP chart and GSM method in this study served as an assessment 
system to produce graphic results from a small amount of students and test items. It appears to be an effective 
method of clustering students’ learning achievement and condition and a practical way to find out students’ 
learning progress in graphic ways. This can be used to serve as a precise learning map for teachers and for 
instructors in remedial programs in particular, that is to say, it provides useful information about designing and 
organizing lessons and then assigning different tasks, activities and assignments to different groups based on the 
clustering result. Consequently, teachers can adjust their teaching to be more appropriate and beneficial to their 
students.  
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