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Abstract 
This paper reports the reliability of training data for developing an automatic evaluation method that 
measures the probability of success in study abroad programs. Although the previous evaluation 
method demonstrated acceptable accuracy, i.e., moderate correlation between the measured and 
observed data, the reliability of the training data remains unaddressed. The training data consist of 
334 students' answers to ten multiple-choice questions and six open-ended questions about the study 
abroad experience. The reliability was examined using Cronbach α coefficient for the internal 
consistency that referred to whether students' answers demonstrate similar results for questions. The 
examination showed contradictory results between data types: the reliability was empirically 
satisfactory for the length of open-ended answers, but unsatisfactory for the other types of data such 
as answers to multiple-choice questions and word-choice in open-ended questions. The results 
suggest the need for minimizing the influence from students’ subjective judgment in multiple-choice 
questions and word-choice in open-ended questions. 
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1 INTRODUCTION 
The number of tertiary students experiencing study abroad rose more than twofold worldwide from 
1988 to 2016 [1]. Previous research acknowledged the importance of study abroad assessments [2, 
3], and proposed an evaluation method of the study abroad process for the intended study abroad 
outcome [4]. 

The evaluation during study abroad can be carried out between students abroad and teachers at their 
home institution using the internet. Teachers will ask students questions about the study abroad 
process, and give them comments/instructions to improve it. Teachers can use a rubric [5] by asking 
as little as four questions or as many as 24 such as "Does a student effectively address significant 
issues in the natural and human world based on articulating his/her identity in a global context?," 
which is both time and effort consuming for teachers. 

However, this task is lessened by decreasing and simplifying questions under the evaluation method 
of the previous study [4], which was developed by multiple regression analysis to measure the 
probability of success in study abroad. The training data for multiple regression analysis was compiled 
by asking 334 university students ten multiple-choice questions and six open-ended questions on the 
study abroad experience. 

This paper reports the reliability of the training data compiled by the previous study. The reliability was 
examined using Cronbach α coefficient for the internal consistency that referred to whether students' 
answers demonstrate similar results for similar questions. Although the previous evaluation method 
demonstrated acceptable performance, the reliability of the training data remains unaddressed. 

The examination showed contradictory results between data types: the reliability was empirically 
satisfactory for the length of open-ended answers, but unsatisfactory for the other types of data such 
answers to multiple-choice questions and word-choice in open-ended questions. The results suggest 
the need for improving the multiple-choice questions by minimizing the influence from students’ 
subjective judgment in multiple-choice questions and word-choice in open-ended questions. 

2 METHODOLOGY 
Before examining reliability, the answers of the multiple-choice questions were examined regarding the 
rate of positive answers. In addition, the open-ended answers were examined for the linguistic properties 
such as the answer length and the number of the frequently appeared words. 
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The reliability of the training data was examined for (i) answers to multiple choice questions, (ii) open-
ended answer length, (iii) the number of frequently appeared words in open-ended answers, and (iv) all 
of the data, through internal consistency. The internal consistency referred to how closely a set of data 
were related as a group, and it was tested in terms of Cronbach’s α [6]. The Cronbach’s α coefficient is 

defined by the equation α= k
k-1
!1 − ∑ Si

2

ST
2

k
i=1 %, where k denotes the number of items (i.e., the number of 

questions in this study), Si
2 is the variance associated with item i, and ST

2 is the variance associated with 
the sum of all k item values. Cronbach’s α is a reliability coefficient ranging from 0.0 (absence of 
reliability) to 1.0 (absolute reliability), and empirical satisfaction is achieved with values above 0.8. 
The training data included answers to six open-ended and ten multiple-choice questions regarding study 
abroad experiences. The data were compiled from 334 university students from Japan who completed 
one-semester study abroad programs in English or Chinese-speaking countries/areas. The average 
response rate to these questions was 98.9% (Standard Deviation (SD) = 1.7), ranging from 93.1% to 
100.0%, which was considered to be a fairly high response rate. 
Table 1 shows the questions and the answer choices. Note that the reliability of (A) was not analyzed in 
this study because the answers to this question were used as the dependent variable in the previous 
study [4]. The multiple-choice questions were rated on an eight/four/two-point Likert scale ranging from 
positive to negative. The answer choice was converted into the number for examining the rate of positive 
answers, as follows: 100: 1, and below 40: 8 in (A), and a: 1, b: 2, c: 3, d: 4 in the other questions, and 
the rate of positive answer was derived by dividing the number of positive answers (<5 in (A), <3 in (D-F, 
H-J, N-O), <2 in (N)) by the number of answers. 

Table 1. Questions and their answer patterns. 

Question Answer 
(A) To what extent did you achieve what you had hoped for 

before studying abroad? Grade yourself according to the 
following scale. 

a. 100, b. 99-90, c. 89-80, d. 79-70,  
e. 69-60, f. 59-50, g. 49-40, h. below 40 

(B) Why did you give yourself that grade? Provide detailed 
reasons. 

--- 

(C) What was your goal of study abroad experience? --- 
(D) Do you feel your language ability has improved? a. Very much, b. Somewhat, c. Slightly, 

d. Not at all 
(E) Were you able to communicate confidently with local people? a. Very much, b. Somewhat, c. Slightly, 

d. Not at all 
(F) Do you think you want to study languages further and improve 

your communication skills? 
a. Very much, b. Somewhat, c. Slightly, 
d. Not at all 

(G) What can you do with the language you have learned? 
Provide detailed examples. 

--- 

(H) Have you gained knowledge about the culture and society of 
the country in which you studied abroad? 

a. Very much, b. Somewhat, c. Slightly, 
d. Not at all 

(I) Do you think your study abroad experience has broadened 
your horizons and changed the way you view the world? 

a. Very much, b. Somewhat, c. Slightly, 
d. Not at all 

(J) Have you become receptive to other cultures and gained the 
ability to think and act flexibly? 

a. Very much, b. Somewhat, c. Slightly, 
d. Not at all 

(K) Provide detailed examples for Question (I). --- 
(L) Did you encounter and overcome difficulties while studying 

abroad? 
a. Yes, b. No 

(M) Provide detailed examples for Question (L). --- 
(N) Were you able to build relationships or interpersonal 

connections with non-Japanese people while studying 
abroad? 

a. Very much, b. Somewhat, c. Slightly, 
d. Not at all 

(O) Did you have a chance to think about your future while 
studying abroad? 

a. Very much, b. Somewhat, c. Slightly, 
d. Not at all 

(P) How do you think you have improved through your study 
abroad experience? 

--- 
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The training data also included the answer length and the number of frequently appeared words in the 
answers to the open-ended questions. These data were supposed to demonstrate students’ 
perception of the study abroad experience as positive or negative. The answer length was counted by 
the number of words for an open-ended answer. The word frequency was counted using a text mining 
tool [6] for the open-ended answers. If the frequency of a word exceeded 45 times, the word was 
taken as a frequently appeared word. Next, the number of frequently appeared words was counted in 
an open-ended answer. 

3 RESULT & DISCUSSION 
Table 2 shows the descriptive statistics for the answers to the multiple-choice questions, where N 
shows the number of answers. The rate of positive answers demonstrated that the questions except 
(L) had more positive answers than negative answers. 

Table 2. Descriptive statistics of answers to multiple-choice questions. 

 (A) (D) (E) (F) (H) (I) (J) (L) (N) (O) ALL 

Minimum 1 1 1 1 1 1 1 1 1 1 1 

Maximum 8 3 3 3 3 3 4 2 3 3 8 

Mean 5.68 1.78 1.78 1.19 1.53 1.28 1.55 1.36 1.42 1.71 --- 

SD 1.17 0.58 0.63 0.41 0.53 0.46 0.60 0.48 0.59 0.65 --- 

Rate of positive 
answers 

0.99 0.92 0.89 0.99 0.98 1.00 0.95 0.64 0.95 0.90 0.92 

N 334 332 330 331 330 332 332 334 332 334 3321 

Table 3 shows the descriptive statistics of the answer length (words) and the number of frequently 
appeared words and word-types in the open-ended answers, where N shows the number of answers. 
An open-ended answer consisted of 70.93 words on average. The mean number of frequently 
appeared word-types was 11.33 words (5.42) in a type of open-ended question, i.e., a cumulative total 
number of frequently appeared word-types (N = 68) divided by the number of question types (N = 6). 
The mean number of frequently appeared words was 933.33 words (468.48) in a type of open-ended 
question, i.e., the sum of the number of frequently appeared words (N = 5600) divided by the number 
of question types (N = 6). 

Table 3. Descriptive statistics of open-ended answers. 

 (B) (C) (G) (K) (M) (P) ALL 

Minimum length 5 6 2 5 2 1 1 

Maximum length 298 300 187 296 303 299 303 

Mean length 50.83 75.68 43.61 81.19 91.62 89.83 70.93 

SD 41.48 54.35 34.26 53.49 69.04 65.87 56.60 

Number of frequently appeared word-types 14 15 6 14 3 16 64 

Number  of frequently appeared words 1113 1120 460 1176 258 1473 5600 

N 333 333 330 311 230 328 1865 

Table 4 presents the Cronbach’s α coefficients for the type of the training data: answers to multiple 
choice questions, open-ended answer length, the number of frequently appeared words in open-
ended answers, and all of the data-types. The coefficient of the answer length surpassed 0.8, and thus 
the answer length was empirically reliable. However, the other types of data were unreliable. The 
multiple-choice question data consisted of 3321 instances, the open-ended question data had 1865 
answers, and frequently-appeared-word data had 21929 open-ended answer instances, i.e., the sum 
of the multiplication of the number of frequently appeared word-types (the second to the bottom row in 
Table 3) and the number of answers (the bottom row in Table 3). 
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Table 4. Reliability of the training data. 

 Answers to multiple-
choice questions 

Open-ended answer 
length 

Frequently appeared words 
in open-ended answers 

All 

α 0.76 0.82 0.76 0.71 

N 3321 1865 21929 27115 

The low reliability in the multiple-choice questions and the number of frequently appeared words in 
open-ended questions was supposed to be caused by the difficulty of subjective judgment. The more 
unskilled a student is, the more positively/negatively he/she overestimates his/her ability [7]. The 
students in this study were considered “unskilled” for study abroad because they had had little 
previous study abroad experience. On the other hand, the answer length was supposed to have little 
influence by the students’ overestimation, because sentence length did not reflect subjectivity [8]. 

The results suggested that the influence from subjective judgment should be minimized in multiple-
choice questions and word-choice in open-ended questions. For instance, multiple-choice questions 
should be answered by other students as well as a target student. In addition, if further examination 
demonstrates the overestimation effect toward positive, multiple-choice and open-ended questions 
should ask about the negative side of the study abroad experience. That is, a multiple-choice question 
should ask the degree of failure, but not the degree of success in (A), such as “To what extent did you 
fail to achieve what you had hoped for before studying abroad? Grade yourself according to the 
following scale.” An open-ended question “What can you do with the language you have learned? 
Provide detailed examples.” will be changed as “What did you fail to do with the language you have 
learned? Provide detailed examples.” 

4 CONCLUSIONS 
This study analysed the reliability of training data for developing an automatic evaluation method that 
measures the probability of success in study abroad. The examination showed that the reliability 
decreased when the data included the students’ subjective judgment. The results suggested that the 
method could be improved by minimizing the influence from the subjective judgment or introducing 
data based on objective judgment. 

In the future, the accuracy of study abroad evaluations should be improved using more reliable 
training data. 
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