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Abstract: ABRACADABRA (abbreviated as ABRA) is a software 
developed by Concordia University in Canada that focuses on natu-
ral spelling and aims to improve English reading ability. This re-
search is based on 129 first graders, 213 second graders, and 275 
third graders in the elementary school of Lianyungang Ganyu 
Huajie Bilingual School. We carried out a one-semester pre-and 
post-test and quasi-natural experimental research design to explore 
the effect of ABRA on students of different grades. The study results 
showed that ABRA improved students’ abilities in all grades to var-
ying degrees, but the impact of the first graders got the most signif-
icant. The results of classroom observations and interviews with 
teachers showed that teachers needed to apply systematic teaching 
strategies and the control of class attention play a key role in it. To 
improve students’ English ability, teachers need to effectively im-
prove their ability to apply information technology, especially in 
English class. Particularly in low-grade classrooms, attention 
should be paid to the management of class discipline to maintain its 
efficiency. 
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Introduction 

EGARDING the formation and development of children’s second language, 
there have been studies from the perspectives of linguistics and sociolinguistics 
explaining the related factors and stages. The mother tongue transfer theory 

believed that mastery of the mother tongue would affect the second language learners’ 
writing discourse organization, writing process and order, and language cognitive abil-
ity through the mother tongue’s cultural thinking, knowledge, or ability (Wang & Wen, 
2004). However, the effect varies with the degree of grammatical similarity between the 
mother tongue and the second language, especially the differences in pronunciation, 
vocabulary, and grammar. Chinese has a negative transfer effect on English learners (Su, 
2000). Investigation and research have also found that the native language ability of 
Chinese college students plays a restrictive role in the transfer of English writing ability 
(Wang & Wen, 2004). In response to this, researchers start from the level of cognitive 
psychology and propose the steps of attention, memory, thinking, information pro-
cessing, mother tongue transfer, and interlanguage formation in the process of language 
learning, taking the processing of interlanguage in the process of language development 
as the key (Wu, 2000). 

Paivio’s dual coding theory believes that a single sensation can only store a 
limited amount of information. The combination of visual and auditory stimuli can be 
an essential means for children to retain information (Mak et al., 2017). E-learning 
software fits the feature precisely. In recent years, the impact of educational information 
technology on the learning process and results and behavior of teachers and students, 
has received increasing attention. Many studies have affirmed the role of e-learning 
software in optimizing the educational process, increasing student engagement in learn-
ing, and enhancing teachers’ teaching capabilities (Chen & Zhao, 2017; Gu et al., 2016; 
Li, 2016). It is its advantage that e-learning software can actively stimulate attention 
and memory with dynamic images and sound interaction (Fan, 2014). Primarily based 
on games’ natural integration and mobile characteristics, e-learning software can signif-
icantly improve students’ learning interest and engagement, which is particularly effec-
tive in English learning. Integrating the effects of e-learning software on students, 
Chueng & Slavin’s meta-analysis results also found that information technology has 
positive impact on students (d = 0.16), implying the great potential of e-learning soft-
ware in students’ language learning (Cheung & Slavin, 2012). 

Many studies with electronic teaching software were carried out in class to find 
out the effect on students’ abilities. Among them, ABRACADABRA (abbreviated as 
“ABRA”) software has achieved remarkable results. Its full name is “A Balanced Read-
ing Approach for Children Always Designed to Achieve Best Results for All.” Wood 
evaluated 20 types of English learning software in terms of shape, letter knowledge, 
phoneme awareness, word-sound relationship, decoding ability, reading fluency, text 
comprehension, etc., and believes that ABRA has a better overall performance (Wood 
et al., 2017). So far, ABRA software has carried out fruitful experiments in Canada, 
Australia, Hong Kong, China, Hunan and Nanjing1, and other regions and countries 
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(Comaskey et al., 2009; Deault et al., 2009; Di Stasio et al., 2012; Wolgemuth et al., 
2014; Mak et al., 2017; Wang & Wen, 2004). Abrami integrated experiments from dif-
ferent countries and territories. It did not conduct a country-based subgroup analysis of 
the included literature based on its unity of experiment organization and implementation 
and the consistency of comprehensive sample results. However, the results in the ability 
variables show that there are potential factors that affect the differences in each experi-
ment (Abrami et al., 2015). At the same time, existing studies have found significant 
heterogeneity in the experimental results of electronic information technology in differ-
ent countries and regions (Cheung & Slavin, 2012). This research was based on the co-
operation of Nanjing Normal University, Jiangsu Second Normal University, the Chi-
nese University of Hong Kong, and Concordia University in Canada. A survey was 
conducted on the Lianyungang Huajie Bilingual School, a private school with relatively 
abundant development space in China's more developed provinces. During the imple-
mentation, ABRA members of Concordia University in Canada introduced the design 
concept of ABRA software and the experience of implementation and teacher training 
in Canada, Australia and Kenya. Members of the Chinese University of Hong Kong 
introduced the implementation of ABRA software in Hong Kong and the focus of ex-
perimental research. Nanjing Normal University and Jiangsu Second Normal University 
mainly integrated the experiences of all parties to investigate the school and design ex-
perimental programs. This study aimed to explore another feasible path for the applica-
tion of ABRA software in the local Chinese context. 

Literature Review and Questioning 

ABRA software is web software developed by Centre for the Study of Learning and 
Performance (CSLP) of Concordia University in Canada to improve student’s English 
reading ability. It won the United Nations Best Learning Software Award in 2016. 
ABRA software is based on the six core skills of English reading ability proposed by 
the National Reading Panel (NRP): (1) Phoneme recognition skills: students can associ-
ate and correspond to the pronunciation of English letters and words; (2) Phoneme 
awareness: the ability of students to distinguish and colloquially extract single syllables 
from words; (3) Fluency: students can read English text quickly and expressively; (4) 
Reading comprehension: understanding and retelling text content; (5) Listening com-
prehension: understanding and retelling spoken language content; and (6) Vocabulary 
knowledge: recognize and understand the meaning of spoken words and text words. 
According to the activity needs of teachers, students, and parents, it sets up three main 
modules to guide the direction of activities of different groups (Abrami et al., 2015). 
Student module activities are the main content, including 17 “learning in doing” games. 
It takes natural phonics as the core, sets up games of different difficulty levels, and oth-
er activities related to reading fluency, reading comprehension, and writing: the parent 
module and teacher module difficulty levels. Among them, the content of the parent 
module mainly includes reading suggestions and reading materials for students at home; 
the content of the teacher module primarily consists of the teacher’s teaching materials 
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and teaching guidance. Through the allocation of roles and tasks and the control of 
game content, ABRA can help students choose their learning progress according to their 
own situation and get timely feedback. Teachers can keep abreast of the situation of 
students at any time, and parents can participate in the overall development of student 
progress. 

The experimental research of ABRA software first focused on the countries 
where English is the native language. The subjects of the experiment were young chil-
dren who are just beginning to learn the English language. One of the experimental 
studies with the largest sample size is Savage et al., based on 1,067 preschool and ele-
mentary school first- and second-year students in 74 classes in Alberta, Ontario, and 
Quebec. The study results found that students in the experimental group generally per-
formed better after one semester of use than schools in the control group. It is particu-
larly prominent in item phoneme combination (p < 0.01), syllable-letter matching (p < 
0.01), and fluency of phoneme decomposition (p < 0.01) (Savage et al., 2013). Studies 
have also compared the characteristics of students and found that boys in the experi-
mental group are significantly higher in sentence comprehension, paragraph compre-
hension, and total scores than boys in the control group. At the same time, girls do not 
show this difference (Abrami et al., 2016). 

In some areas with official second language, researchers made some attempts 
to help students with different language capabilities improve English language through 
ABRA software. Wolgemuth et al. found that after a minimum of 120 minutes of inter-
vention per week, the English reading development of indigenous students gradually 
kept pace with the non-indigenous peoples. In addition, indigenous students who have 
also used ABRA software are more advanced in terms of word reading and phoneme 
awareness. Researchers believe that this is due to the ceiling effect of the students of 
indigenous peoples in phoneme learning, which fully demonstrates that ABRA software 
can help students with weaker English foundation in the English language environment 
(Wolgemuth, 2019). ABRA software has also conducted some research in non-English 
speaking countries. The researcher took students with lower social and economic back-
grounds in Kenya as the research objects. They found that after 13 weeks of using 
ABRA software. Students were improved in vocabulary and phonetics, as well as Eng-
lish, mathematics, science, and social subjects (Abrami, 2016). The Hong Kong exper-
iment is similar to the previous experiments in English-speaking, second-language par-
allel, and non-English-speaking regions, indicating the beneficial effects of ABRA 
software. However, the research of Mak et al. discussed the variables of teacher atti-
tudes and teacher teaching behavior. They believe that teachers’ innovative application 
of ABRA software, effective teaching content, and high attitude and interest will help 
teachers play their role in software applications and promote students’ performance 
(Mak, 2017). 

To integrate the effects of ABRA software in different countries and periods, 
Abrami et al. conducted a meta-analysis of 11 related experiments from Australia, Can-
ada, and China. They found that the overall effect size was 0.179. Among the six skills, 
improving listening comprehension (g=0.381) and phoneme awareness (g=0.324) has 
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the most significant effect. At the same time, Abrami believes that the organization and 
implementation of these experiments are homogeneous, and therefore did not sub-
analyze the reasons for the differences in performance of these studies (Abrami, 2015). 
Based on the above research, it can be seen that ABRA software has a particular effect 
on the improvement of students’ abilities, but the degree could change according to re-
lated factors. 

Most existing research explores the software implementation process, methods, 
and results combined with teachers’ teaching methods and strategies. Although the stu-
dents’ gender, economic background, and other factors are discussed, there is a lack of 
comparison. At the same time, according to the critical period hypothesis of second lan-
guage learning, students have a certain critical period for second language learning. Still, 
researchers do not have a consistent conclusion on the boundary of the critical period 
(Snow & Hoefnagel-Höhle, 1978). Therefore, it is necessary to discuss the English 
learning progress of students of different grades. At the same time, in the existing re-
search in China, there is a lack of experimental research on electronic teaching software 
to improve student’s English ability (or second language learning ability). Based on 
American positivism research tradition and methodology, evidence-based research has 
gradually become the mainstream of its educational research paradigm. This paradigm 
emphasizes the design of the quantitative analysis, experimental research, and discus-
sion of causality and related relationships. It aims to seek the best evidence and provide 
specific practical approaches for school reform. 

In the few existing experimental studies, due to the lack of standardization of 
experimental design, insufficient scientific measurement tools, and improper data pro-
cessing methods, the scientificity and robustness of the conclusions are difficult to 
guarantee (Lei, 2007).  

In response to this, this study used ABRA software to carry out experiments. In 
comparison, the software had undergone the scientific and rigorous software tools test-
ed by previous experiments. Its framework design, content arrangement, and testing 
tools had been fully demonstrated and continuously improved in the conclusions. At 
present, preliminary research has been carried out in many countries and regions around 
the world. Therefore, the study will take Ganyu Huajie Bilingual School in Lianyun-
gang City, Jiangsu Province, as an example, focusing on students’ performance in grad-
ers of one, two, and three and different teachers’ teaching strategies. We used ABRA 
software to explore the path and best plan for computer technology to assist students in 
improving their English proficiency in the Chinese context. 

Research Design and Methodology 

To explore the improvement of the English ability of elementary school students by the 
ABRA project, this study adopted a pre-test and post-test quasi-experimental research 
design. The study conducted a mixed research design and didn’t change the existing 
class framework to implement the experiment. Through qualitative research, random 
classroom observations were conducted on the teachers of the experimental group and 
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the control group. After the experimental intervention, the three experimental group 
teachers and the English group lesson preparation directors were interviewed to under-
stand the teacher’s feelings, attitudes, and other influencing factors to explore the exper-
imental results and the causes and mechanisms of differences between the groups. The 
intervention period was the second semester of the 2018-2019 school year, from Febru-
ary 26, 2019, to June 14, 2019, which lasted 16 weeks. 

Subjects 

The research team included 956 students in 24 classes from Grade 1 to Grade 3 of 
Ganyu Huajie Bilingual School in Lianyungang City, Jiangsu Province. In class group-
ing, to avoid the “observer effect” from affecting the students in the control group, none 
of the teachers in the experimental class participated in the teaching process of the con-
trol class. The study included four classes in the first grade, three classes in the second 
and third grades, with a total of 398 people as the experimental group. Conversely, four 
classes were included in the first grade and four in the second and third grades, with 558 
students as the control group. The conditions of the 23 classes participating in the ex-
periment were the same, and there were no significant differences in grades, family 
background, and gender structure. 

To ensure the accuracy of the calculation of experimental results, this study 
first deleted the invalid pre-test and post-test questionnaires and obtained 726 valid pre-
test papers and 772 post-test questionnaires. The effective questionnaire rates were 
81.06% and 75.94%. Considering the rationality of the arrangement of testers during the 
experimental test and the adaptability of elementary school students to unfamiliar ques-
tions, the return rate of this questionnaire is still within a reasonable range. Secondly, to 
focus on the changes in each student’s performance and avoid the resulting error caused 
by the student transferring, dropping out of the experiment, or having only one test 
score, student matching was performed on the before and after test scores after invalid 
scores were deleted, and finally a total of 614 effective questionnaires were obtained 
(Figure 1). 

Selection and Training of Teachers in Experimental 

Group 

Teachers were randomly divided into experimental group or control group. Experi-
mental members follow the school’s system of dividing classes according to student 
scores every year to ensure that each type is equally divided. Therefore, no additional 
pairing was made between the participating teachers and the class to ensure that the 
experiment was natural. The number of teachers in experimental groups and control 
groups were shown in Table 1. There was no significant difference in teaching year and 
lesson preparation between teachers in experimental group and control group. 

In the intervention, teachers’ training was only for teachers in the experimental 
group. Trainings were divided into online and offline methods. Online communication 
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Figure 1. The Graph of the Number of Students in the Experimental Group and 
the Control Group. 
 
 
 
focused on real-time answers to questions and sharing teaching materials and experi-
ence; offline discussions focused on possible problems and problem-solving strategies 
after the ABRA game was applied in reality. Teacher training was mainly divided into 
three stages. The first stage of teacher training started in February 2019. The research 
team formally established an online communication channel and entered the school to 
meet face-to-face with teachers to communicate about the background of the game and 
the design of the game itself. The second training phase began in April 2019, focusing 
on the teacher’s solution to operational problems. After observing the classroom, the 
teachers of the experimental group discussed and made suggestions on the time alloca- 
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Table 1. Comparison of the Class Allocation and the Number of Students be-
tween the Experimental Group and the Control Group. 

 

Experimental Group Control Group 

Teacher Class # Total Student # Teacher Class # Total Student # 

First 

Grade 
A 4 151 D 4 149 

Second 

Grade 

B 3 122 E 3 121 

   
F 2 86 

Third 

Grade 

C 3 125 G 3 120 

   
H 2 82 

 
 
 
tion, operation, student attention, and systemic aspects of the teaching process. The 
third stage of the school training started in May 2019. This stage focused on motivating 
teachers and summarizing the situation, avoiding the slack mentality of teachers at the 
end of the experimental stage and the pressure of the final exam. 

Teacher Intervention 

Teachers in the experimental and control groups had the following differences in teach-
ing content, including class organization, and teaching methods. In terms of the content 
and teaching method, the control group teachers were required that the class continue to 
follow the Elementary School English Curriculum Standard (2011 Edition) and com-
pleted the textbook content per the related courses. The experimental group teachers 
were required to teach the Phonics method through the ABRA game, requiring no less 
than 80 minutes of intervention time per month. The specific intervention time depend-
ed on the teacher’s teaching rhythm. The experimental group teachers also adopted the 
class teaching system in class organization, mainly set up as the teaching link of “teach-
er question-student answer-teacher summary”. In terms of specific operations, the 
teachers in the three grades fully considered the different learning stages of the students 
in the three grades, and their teaching focuses were different. Based on the English 
foundation of the students in each grade, the first-grade teachers focused on using the 
natural phonemes in the game to consolidate the writing and pronunciation of the letters. 
The second-grade teachers attached great importance to expanding words in games and 
improving students’ interest in English learning. The third-grade teachers paid more 
attention to the classification, regularity, and way of summarizing comments. 

Research Tools 

This study used the Group Reading and Assessment and Diagnostic Evaluation 
(GRADE) standardized questionnaire developed with Canadian language and education 
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measurement experts. It was primarily conducted in the United States, France, India, 
Canada, Denmark, and other countries. It has been recognized by international counter-
parts and has a scientific and authoritative standardization test of English proficiency. 
Its standardized scope can cover the mastery of English reading skills from preschool 
children to adults and aims to help the students improve their English ability in the as-
sessment. The test paper is divided into eight parts, which test the ability of students to 
master the same (different) words required for natural spelling, the ability to recognize 
rhymes, matching syllables and letters of the first and last letters in a word, letter recog-
nition, and first and last syllable recognition. The questionnaire has a high degree of 
internal consistency (0.95-0.99), replica reliability (0.81-0.94), and test-retest reliability 
(0.80) (Williams, 2001). 

The research team also used unstructured interviews. For example, interviews 
were conducted on teachers’ teaching methods, self-rating, ABRA game application 
attitude, ABRA software suggestions, etc., to better analyze the results of each grade. 

Analysis Method and Power Estimation 

To determine the difference between the experimental and control groups after the in-
tervention, this study calculated the effect size to reflect the effect of the ABRA game 
on students’ English ability improvement. The effect size calculation formula is: 

 

  
              

  
 
              

  
 

 
Among them, d represents the experimental effect, that is, the effect size of the 

experimental group minus the effect size of the control group. The effect size of the 
experimental group is the difference between the mean of the post-test and the pre-test, 
divided by the combined standard deviation. mpost-t and mpre-t represent the mean value of 
the experimental group’s post-test and the experimental group’s pre-test, respectively. st 
represents the combined standard deviation of the experimental group. The effect size 
calculation process of the control group is the same as that of the experimental group. 

In order to verify whether the sample size reaches the necessary statistical test 
power, we selected the effect size d = +0.20 and statistical test power r2 = 0.80 that 
showed that the effect has policy influence. The power test result showed that 80% of 
the test power could be guaranteed with a sample size of more than 200 (Wu & Wen, 
2011). 

Results 

In What Works Clearhouse (WWC), a comprehensive website of educational evidence 
designed by the Institute of Education Sciences (IES) in the United States, to ensure that 
the effect size accurately reflects the impact of experimental measures on students and 
to reduce the great difference in students’ cognitive models for the experimental error, 
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the effect size of the vast difference between the experimental group and the control 
group was set to be less than 0.25 (Clearinghouse, 2020). 

The results of the pre-post test difference between the experimental group and 
the control group in this study showed that in the overall difference between control 
group and experimental group was less than 0.25, which is a slight difference. Thus, it 
showed that the difference of pre- test was effectively controlled (Table 2). 

English Test Results 

The effect on grade one, two and three was different The performance improved a lot in 
the first and third-grade students, and the first-grade students benefited the most. The 
ABRA game did not significantly affect the second-grade students. The following part 
will be based on the specific analysis of the performance of each grade on each test item. 

First grade. The first-grade students have made significant progress in all items 
in the GRADE test (except for recognizing the same words and recognizing syllables in 
the last letter). Among them, the matching of notes at the end of words and recognition 
of letters was a significant effect (d=0.83, d=0.80). In addition, considerable progress 
has been made in word rhyme (d=0.58), word-initial matching (d=0.73), as well as dif-
ferent word recognition and initial listening recognition (Table 3). 

Second grade. After the ABRA game, the second-year students did not achieve 
significant progress in each GRADE test item. There was only a tiny effect on the 
recognition of different words. Because the statistics were not substantial, it was impos-
sible to reject the null hypothesis; there was no significant difference between the two 
groups in different word recognition abilities after the intervention (Table 4). 

Third grade. In general, the third-grade students progressed after receiving 
GRADE game intervention, but word-initial matching showed insignificant effect size 
results. However, it has improved recognizing the same word, different dishes, and let-
ter matching at the end of a word, letter recognition, and syllable recognition of the first 
(final) letter. Especially in the word rhyme (d = 0.43), the improvement effect of stu-
dents’ performance was the greatest (Table 5). 

Classroom Observations Results 

There were significant differences between the introduction of ABRA games and the 
traditional classroom teaching mode on teachers and students in the classroom observa-
tion results. 

In the course of teachers’ teaching, the experimental group teachers showed at-
tention to pronunciation. They were more active in letter pronunciation, syllables, and 
word memory links, and they had fewer professional errors such as misspellings and 
mispronunciations in presentations. In the form of teaching, the activities of ABRA 
could be used flexibly to stimulate students’ interest in English learning. They could be 
combined with books to expand and consolidate words. The teachers in the control 
group paid more attention to the interpretation of the meaning and the repeated reading 
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Table 2. The Pre-Test Differences between Experimental Group and Control 
Group. 

 
Experimental Group 
(N=250) 

Control Group 
(N=364) 

Cohen’s d Test Item Mean SD Mean SD 

Total Score 39.26 7.85 40.74 6.90 0.20 

Same Word Recognition 4.84 0.51 4.84 0.56 0.00 

Different Word Recognition 3.80 0.62 3.89 0.38 0.19 

Word Rhyme 4.85 1.80 4.88 2.02 0.01 

Match the First Letter of a Word 3.57 1.65 3.59 1.38 0.01 

Match the Last Letter of a Word 3.89 1.69 3.88 1.65 -0.01 

Letter Recognition 7.92 2.76 8.63 2.40 0.28 

Initial Syllable Identification 5.61 1.85 5.94 1.48 0.20 

Last Letter Syllable Discrimination 4.79 1.63 5.11 1.49 0.21 

SD: Standard Deviation. 

 
 
 

Table 3. Changes in First Grade English Scores. 

Test Item 

Experimental 
Group (N=67) 

Control 
Group (N=59) 

Cohen’s d Pre-test Post-test Pre-test Post-test 

Total Score 
30.52 
(5.77) 

38.15 
(7.77) 

33.68 
(5.37) 

36.05 
(8.05) 

0.77*** 

Same Word Recognition 
4.78 
(0.67) 

4.55 
(1.05) 

4.8 
(0.66) 

4.66 
(0.91) 

-0.08 

Different Word Recognition 
3.61 
(0.81) 

3.45 
(1.03) 

3.9 
(0.3) 

3.64 
(0.86) 

0.22 

Word Rhyme 
3.99 
(1.66) 

5.55 
(2.05) 

4.53 
(1.67) 

5.05 
(2.27) 

0.58** 

Match the First Letter of a Word 
2.66 
(1.37) 

2.96 
(1.21) 

2.81 
(0.98) 

2.31 
(1.05) 

0.73*** 

Match the Last Letter of a Word 
2.79 ( 
1.54) 

3.31 
(1.41) 

2.93 
(1.42) 

2.32 
(1.28) 

0.80*** 

Letter Recognition 
5.39  
1.95) 

7.3 
(2.46) 

6.2 
(2.33) 

6.27 
(2.67) 

0.83*** 

Initial Syllable Identification 
3.67 
(1.68) 

6.01 
(1.71) 

4.39 
(1.5) 

6.19 
(1.95) 

0.35 

Last Letter Syllable Discrimination 
3.64 
(1.44) 

4.82 
(1.65) 

4.12 
(1.39) 

5.42 
(1.82) 

-0.05 

Note: The asterisk * indicates the result in the independent sample t test, *p < 0.1,**p < 0.05, ***p < 0.01. 
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Table 4. Changes in Second Grade English Scores. 

Test Item 

Experimental 
Group (N=77) 

Control 
Group (N=136) 

Cohen’s d Pre-test Post-test Pre-test Post-test 

Total Score 
40.94 
(5.87) 

46.96 
(8.96) 

38.04 
(5.26) 

49.53 
(5.16) 

-1.41*** 

Same Word Recognition 
4.83 
(0.47) 

4.78 
(0.75) 

4.84 
(0.53) 

4.89 
(0.34) 

-0.2 

Different Word Recognition 
3.86 
(0.53) 

3.91 
(0.4) 

3.84 
(0.49) 

3.83 
(0.54) 

0.13*** 

Word Rhyme 
5.09 
(1.56) 

8.97 
(3.01) 

4.2 
(1.89) 

8.31 
(2.01) 

-0.49*** 

Match the First Letter of a Word 
4.58 
(1.6) 

3.68 
(1.2) 

3.45 
(1.3) 

3.81 
(1.15) 

-0.94*** 

Match the Last Letter of a Word 
4.32 
(1.52) 

4.62 
(1.34) 

3.34 
(1.53) 

5.18 
(1.02) 

-1.22*** 

Letter Recognition 
6.73 
(1.92) 

7.88 
(2.53) 

7.45 
(1.83) 

8.68 
(1.94) 

-0.14*** 

Initial Syllable Identification 
6.22 
(1.15) 

6.94 
(1.13) 

5.92 
(1.45) 

7.43 
(0.7) 

-0.7 

Last Letter Syllable Discrimination 
5.3 
(1.49) 

5.61 
(1.5) 

5.01 
(1.49) 

6.63 
(1.07) 

-1.03*** 

Note: The asterisk * indicates the result in the independent sample t test, *p < 0.1,**p < 0.05, ***p < 0.01. 

 
 

Table 5. Changes in Third Grade English Scores. 

Test Item 

Experimental 
Group (N=106) 

Control 
Group (N=169) 

Cohen’s d Pre-test Post-test Pre-test Post-test 

Total Score 
43.58 
(5.5) 

48.53 
(6.0) 

45.37 
(5.07) 

48.6 
(5.4) 

0.24** 

Same Word Recognition 
4.88 
(0.43) 

4.93 
(0.25) 

4.85 
(0.54) 

4.83 
(0.59) 

0.19 

Different Word Recognition 
3.88 
(0.51) 

3.84 
(0.58) 

3.93 
(0.29) 

3.83 
(0.63) 

0.15 

Word Rhyme 
5.23 
(1.87) 

8.18 
(2.36) 

5.54 
(2.02) 

7.64 
(2.32) 

0.43*** 

Match the First Letter of a Word 
3.42 
(1.45) 

3.43 
(1.03) 

3.96 
(1.43) 

3.7 
(1.14) 

0.22 

Match the Last Letter of a Word 
4.26 
(1.59) 

4.08 
(1.41) 

4.64 
(1.46) 

4.34 
(1.31) 

0.09 

Letter Recognition 
10.38 
(1.34) 

10 
(1.28) 

10.42 
(1.22) 

10.09 
(1.08) 

0.00 

Initial Syllable Identification 
6.4 
(1.44) 

7.36 
(1.06) 

6.49 
(1.06) 

7.22 
(1.01) 

0.05 

Last Letter Syllable Discrimination 
5.14 
(1.48) 

6.08 
(1.4) 

5.53 
(1.35) 

6.41 
(1.07) 

-0.07 

Note: The asterisk * indicates the result in the independent sample t test, *p＜0.1,**p＜0.05, ***p＜0.01. 
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of words and texts. They did not pay much attention to the role of activities in English 
learning. 

In terms of student performance, the students in the experimental group showed 
more enthusiasm for English learning, were willing to improve their English ability in 
activities, and showed extremely high sensitivity in word pronunciation and syllable 
reflection. Compared with the students in the control group, the students in the experi-
mental group were more fluent in reading texts and words; they mastered more quickly 
in performance and sentence comprehension; they did not show too much fear in the 
face of unfamiliar words and sentences patterns. On the other hand, the experimental 
group had some difficulties in class organization. Students were particularly excited 
about the activities they were interested in. Therefore, teachers in the experimental 
group needed to maintain classroom discipline and focus students’ attention on teaching 
knowledge. 

Teacher Interview Results 

To understand the role of teachers in the use of ABRA games, this study further de-
signed semi-structured interviews. We interviewed the experimental group teacher A, 
teacher B, teacher C, and director D of the English teaching and research section in the 
first, second, and third grades. To further analyze the teacher’s application of the soft-
ware in preparation, class, after class, and the teacher’s psychological state. 

The changes in the psychological state of the teachers were relatively con-
sistent, which was a change from semi-acceptance to acceptance to active integration. 
The second-grade teacher B said frankly, “I didn’t teach very carefully at the beginning. 
It was not until your second visit that I prepared more seriously and used it more.” The 
underlying reason was that teachers were more or less burnout due to heavy tasks. The 
first-grade teacher A also said that this was an important reason he could not fully ac-
cept the ABRA game initially. She took half of the first-grade class (4 classes), a class 
of about 40 students, and “If a child’s learning foundation is weak and sometimes feels 
that it is too late to complete the task of the textbook.” Teacher C worried, “I am afraid 
that the grades of our third-grade students will fall in the city’s unified exam.” 

After the first stage of use and the second stage of training, teachers generally 
responded well. Because I found that “some syllables can also be memorized together 
with words in the book” (Teacher A); “Students are particularly interested and feel that 
they can teach students interesting English” (Teacher B); and “I am also familiar with 
ABRA, unlike It was so difficult at the beginning” (Teacher C). In the third stage, 
teachers had their innovative understanding of games. The first-grade teacher A felt that 
“using the game of Same Words, sometimes we could review the words we have 
learned”, and found that this was not just an English tool that can only be played. 

In the interaction with students and student feedback, teachers said that stu-
dents like this software very much. “Sometimes I don’t need to say, when I was about 
to open this software, they would shout ‘ABRA time’ together.” (Teacher B) “Because 
they liked it so much, they suddenly became noisy and I found it hard to keep the disci-
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pline.” (Teacher B) Moreover, Teacher B also said that sometimes “Students pay all 
their attention to the game, and we had no time to explain the knowledge in the games.” 
Teacher A also thought that some words are still too difficult for first-grade students 
and can only be skipped or introduced roughly. It is difficult for students to remember 
and apply after class. Many of them were a bit like left-behind children, because their 
parents were too busy at work, and grandparents could take them to play at 
home”(Director D) and “the family background is not good, most of the homes do not 
own computers” (Teacher A, Teacher B, Teacher C) 

In this study, the experimental results of the second grade were not ideal, and 
the teacher interviews also deliberately explored the reasons. Teacher B of the second-
year experimental group also expressed his thoughts on the experimental results of the 
first semester. “When teachers in the control group were teaching words, they would 
consciously use natural phonics to their students.” This showed that the students in the 
second-grade control group were also exposed to natural phonics. Although there were 
two random classroom observations, teachers who could know in advance usually 
wanted to “have something to show” (Director D), so they avoided vocabulary teaching 
in the classroom observation class and focused on the reading and performance of the 
text. Therefore, the two classroom observations found no signs of using natural spelling 
by the teachers in the control group. 

Teachers also had some opinions on the improvement of the software, especial-
ly in picture books. In terms of the display form of picture books, “Students are not very 
interested in picture books; they just look at the pictures and read. If there are vivid an-
imations, and be shorter, students could learn easier.” (Teacher B) Regarding the diffi-
culty of the picture book, Teacher C believed that the content of the picture book was 
too straightforward sometimes but too tricky for the third-grade students, so it was too 
difficult to make a correct choice. I hope that the school could build the computer room 
as soon as possible, because “if students play by themselves, it will be better than I 
teach them how to play. At that time, it will be difficult to manage discipline and teach 
one by one” (Teacher B). 

Conclusion and Discussion 

The study results found that ABRA software teaching positively affects students’ Eng-
lish, especially phoneme awareness. On the one hand, the results confirmed that natural 
spelling, as an intermediary for second language acquisition, can decode words to deep-
en students’ vocabulary memory, improving spelling, writing, and reading comprehen-
sion abilities (Peng & Tao, 2009). At the same time, it is consistent with the research 
conclusions of teaching natural phonics in the Chinese context, which proves the uni-
versality of natural phonics to improve students’ pronunciation (Jiang, 2016). On the 
other hand, the research results support the positive effects of e-learning software on 
students after being used in the classroom. Based on the double coding theory, the in-
formation organization form of the combination of audio-visual can retain complete 
information so that students can better full reading in animation than static images. At 
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the same time, the storage space of each channel is limited. As each type of storage 
space has a mutually independent memory system, vision and hearing can become “as-
sistants” to each other’s memory (Mak, 2017). 

However, the performance of each grade is not the same. From the point of 
view of the progress value of the experimental group itself from the post-test to the pre-
test alone, the progress of grade one to grade three tends to decrease gradually. Studies 
have shown that 5-7 years old is a crucial period for children’s word order development, 
and students’ native language ability will continue to grow at this stage. The work to be 
done in the stage of mother tongue transfer becomes more complicated, and the difficul-
ty of second language learning will increase (Qi, 2009). From the point of view of the 
software effect size of the control group and the experimental group, the research re-
sults show that the experimental group of the first grade has made the most progress; 
followed by the experimental group of the third grade. The reason may be the first and 
second-grade teachers’ excessively active phoneme intervention. In teacher interviews 
and reflections on practical training, the research team found that the second-grade con-
trol group teachers understand natural spelling. She has a mentality of “not falling be-
hind” after the teachers of the experimental group started the natural spelling experi-
ment. Therefore, the teaching of “natural spelling” was also increased in the class so 
that the experimental group of the second grade did not show more advantages as a 
whole. Second, student attention was closely related to second language acquisition 
based on electronic software. Compared with students in the first and third grades, se-
cond-year students can quickly learn the games in the classroom after a preliminary 
understanding of English. However, since there is no suggestion of complete rule 
awareness in the class, it is often difficult for students to maintain teaching discipline in 
ABRA games. At the same time, students will not concentrate on learning phoneme 
knowledge points but only pay attention to the game links, which affects the second-
grade students’ acquisition of ABRA learning effects (Ding, 2012). 

The overall results of students in each item were also consistent with the re-
search results of Jiang’s application of natural phonics to third-grade vocabulary teach-
ing. The students in the experimental group had superior performance in vocabulary 
spelling and spelling, phonetic awareness, and vocabulary selection ability (Jiang, 2016). 
More specifically, students have improved their letter matching ability and phoneme 
recognition ability to a greater extent, which was also consistent with the performance 
of Mak’s various topics (Mak, 2017). The difference in the speed of progress in multi-
ple fields is that, on the one hand, the teacher focuses on the listening discrimination of 
phonemes according to the level and stage of the students’ natural phonics during the 
teaching process. On the other hand, due to identifying initial and ending letters and 
matching the beginning and end of words, students need to come up with the word’s 
correct spelling in their minds and then look for the correct answer on the test paper. 
Students will fail to choose the correct answer because they cannot recall the right 
words or recall them promptly. Mak et al. also mentioned that students of second lan-
guage learning need to construct brand-new words in their brains in some questions, 
which will increase the difficulty of the questions (Mak, 2017). 
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Study Limitations and Perspectives 

Based on natural spelling, this research is aimed at Ganyu Huajie Bilingual School in 
Lianyungang City, Jiangsu Province, on the ABRACADABRA software. It is found 
that teaching based on electronic software can significantly improve students’ English 
ability. This proves the applicability of the “quoted” e-teaching software and the natural 
spelling teaching method in the local English teaching process and also shows the posi-
tive role of promoting school digital teaching. It is also a reasonable attempt to build a 
“college-school partnership”. However, the implementation effect of e-teaching will 
vary due to the school’s software/hardware conditions, teachers’ teaching style, and 
teachers’ mastery and understanding of e-teaching. Moreover, in this project, due to the 
limitations of funds, time and personnel, the experiment failed to fully guarantee the 
“non-intervention” behavior of the teachers in the control group. Therefore, although 
the research conclusion proves the practical function of natural spelling and ABRA 
software, this deficiency affects the robustness of the local findings to a certain extent. 

In the future English teaching process, we should first teach natural spelling in 
the lower grades. The study results found that the progress of lower-grade students is 
more significant than that of upper-grade students. Educators should abandon the preju-
dice of low-grade students’ low learning efficiency and weak adaptability, and they 
need to face up to the plasticity of low-grade students. Teachers need to pay attention to 
the transfer of knowledge in the game and establish the awareness of students’ rules in 
the interaction between teachers and students to enhance students’ interest. The process 
of e-learning should be promoted. The research results support the positive impact of 
audio-visual multi-dimensional electronic teaching tools on student performance. 
Schools should actively arrange funds to upgrade electronic teaching software, 
strengthen the training of teachers in the use of electronic teaching, and strive to 
strengthen teachers’ teaching levels and promote the diversification of teaching meth-
ods. Teachers should also avoid "playing games for the sake of games" in the teaching 
process. It is necessary to clarify teaching objectives, apply teaching methods rationally, 
and strengthen systematic and efficient instruction. 

The importance of experimental research lies in the ability to provide detailed 
experimental procedures and results for evaluation. The accumulation of experimental 
research can provide educators with effective and comprehensive teaching strategies, 
reducing new programs’ “trial and error” costs. On this basis, comprehensive and sys-
tematic teaching measures can provide principals, teachers, and students with effective 
experimental programs in many aspects and help education policymakers’ reference. 
This research presents a relatively standard experimental process to promote the devel-
opment of experimental research in the direction of education. Based on the continuous 
improvement and advancement of experiments in English learning, more and more veri-
fiable application models of English e-teaching software will be developed in the future. 
In the case of meeting the development needs of students, we should pay attention to 
the applicability and comprehensiveness of software and electronic applications in local 
contexts while adapting to the differences between schools and teachers. 
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Notes 
1. The experimental reports of Hunan and Nanjing have not yet been published. 
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