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ABSTRACT  

This study aimed to pinpoint the most appropriate and effective methods and 

strategies that university teachers adopt to raise their students’ awareness of 

spelling rules, which in turn reduces the chances of committing spelling 

mistakes in their written work. To accomplish the objective and fulfill the 

purpose of the study, students’ writing compositions were examined and 

analyzed. The quantitative data was collected by distributing sixty writing exam 

papers to 4th-year students. These exam papers were chosen randomly. The 

content analysis method was used to analyze the collected data. The findings 

obtained from data showed that ‘omission’, ‘substitution’, ‘addition’, and 

‘disordering’ were the most common error types committed by university 

students. It also provides several useful insights and effective techniques that 

can be adapted by English language teachers to improve their students’ writing 

skills.        

Keywords: Libyan university students’ ability, English language, effective 

strategies, spelling control. 
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  ص البحث:ملخ  
الج ةة    ر لر       أس    فذ الط   رل اللة ل   ه الةس   فطدةه   اس   طه  أ ث   رل   ل الفر ع          ل إه الدراس   ه ف    د  ذه   
ق م ال  ح ث  حعث  ف   ف م.رف  ب الاطط ء  ي حعث فق ل ةن  رص ا ،الط  ه لق ا د ال ج ء إدراكف ى ةس

 الدراس ه،فحقع ل ال  د   الغ ر  ة ن  لغ ر     ه الس  ه الرا ة ه لجة   ال ع    ر رق ه اةفح  ن لط 06 ف  ع  
 ،الإحص   تيا رال الاةفح   ن اطفع  رر  طرعق  ه      اتعه  جةة  ر  ح    ر ال ع     ر   س  فطدام  ر    ة  الفح ع  ل 

عق     الف  يالاطط   ء الاةيتع  ه  أ ث  رة  ن      الاط  راب     الإض    ه، ،الاس  ف دال ،ن الاغل   لأ   رر ظال ف   ت  ا
فس   د ةة ة عن ال غ ه  الف يه الدراسه فضع  الةدعد ةن الفق ع ر  الاس لعب اللة له ذه ، ع   ط  ه الج ةة ر

 الا ج ع عه  ي فط عر ة  رار الط  ه  ي ال ف  ه.
 . اسفرافعجع ر  ة له، ةراق ه الف جتهالج ةة ر ال ع عه، ال غه الإ ج ع عه، الطيب، قدر   :الكلمات المفتاحية

1. Introduction 

Writing is an important skill, particularly for instruction. It is even more 

important and is known that EFL students have problems in developing their 

writing skills at the university level. The ability to write is not a naturally 

acquired skill, but it is usually learned and culturally transformed as a set of 

practices in formal instructional contexts. Writing skill, as Carson (2001) 

demanded is an acquired art that is learned from practice and experience. 

Spelling errors are one of the challenges and the most common errors that affect 

Arab students' written work. It causes a major obstacle for students throughout 

their educational stages. 

2. The Conception of Spelling  
 Spelling is an important element that learners of English must have to think 

about to be able to write accurately (Gentry, 2004). In literature, the term 

spelling has been defined by many researchers, for example, Al Otaiba and Hosp 
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(2010: 6) viewed spelling as “a linguistic skill that involves ‘encoding linguistic 

forms into written form in which[t] he linguistic units-phonological strings, 

morphemes, and words are provided by the spoken language”. Alber and 

Walshe (2004:24) also defined spelling as “an essential and complex visual 

memory, phoneme-grapheme awareness, as well as, orthographic and 

morphemic knowledge". According to Coyne et al.,(2006: 133) spelling is 

“recognizing or reproducing a correct sequence of letters in oral or written forms 

the actual process of spelling involves the critical integration of phonological 

and alphabetic skills of beginning reading”. Spelling is how the learner can 

correctly write words; not only that but also, it is not based upon a single act but 

requires a variety of skills. In their research, Graham and Miller (1979) defined 

spelling as the ability to recognize, recall, reproduce, or obtain orally or in 

written form the correct sequence of letters in words. 

2.1. The Importance of Spelling 
At the beginning of the 21st century, people have learned about spelling as a 

brain-building boon for effective reading and writing. They recognized that 

fluent reading is a process of instantly matching the words on the page with the 

dictionary of spelling in the brain and fluent writing is getting thoughts on paper 

(Gentry, 2004; Paulesu, 2001; Willingham, 2015). According to Berninger and 

Fayol (2008: 234), spelling is a code that uses letter sequences to represent 

specific words that have an associated pronunciation and meaning within the 

mental dictionary, they identified three types of codes that contribute to spelling: 

(1)a phonological code (coding and awareness of sounds in spoken words); 

(2)an orthographic code (coding and awareness of letters in written words); (3)a 

morphological code( word parts at the beginning of words that modify the shade 

of meaning and at the end of words that mark tense, number, or part of speech).                                                                                     

Recent studies referred to spelling as a critical component due to different 

reasons such as communication, literacy, and employment. In this respect, Burns 

et al., (2005) looked at spelling as a cognitive linguistic process and they 

emphasized its relation to reading. Being on the same track, Snow et al., (2005) 

argued that spelling and reading build and rely on the same mental 

representation of a word. Therefore, knowing the spelling of a word makes the 

representation of it sturdy and accessible for fluent reading. More to the point, 

the correlation between spelling and writing skills has been deeply discussed in 

several studies such as DOE (2001) who stated that spelling is a crucial part of 

written communication and is seen as an important tool in writing. Croft (1983) 
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also argued that the learning and teaching of spelling should take place as far as 

possible within the context of writing.   

2.2. Assessing Spelling 
Spelling assessment is important to the improvement of spelling. Using a useful 

and appropriate approach helps the teacher to understand whether students can 

spell in authentic communication tasks, and which of the spelling knowledge 

they use successfully and which they struggle with (Templeton, 2003). 

Moreover, it has been argued that “existing measures of spelling performance 

are not sufficiently structured or standardized” (Kohnen et al., 2009: 50). This 

means that there is still a need to further our current understanding of how to 

assess spelling ability (Treiman, 2017). More recent research such as Karing et 

al., (2011) suggests that global judgments of teachers have higher accuracy than 

task-specific judgments. According to (Templeton, 2003:48), “One well-

constructed spelling assessment, teachers can determine students’ level of 

spelling knowledge through the identification of types of words and patterns that 

are most appropriate for spelling study”. The most important information 

teachers need to be aware of are the students’ writing skills and spelling 

strategies they use, and these can be obtained by watching students in action 

while writing, analyzing work samples, and talking with them about their 

insights into the processes of spelling (Westwood, 2005). 

 

2.3 .Types of Spelling Errors 

Spelling errors are categorized as mechanical errors which include punctuation, 

spelling, and capitalization (Kato, 2006). It has become increasingly difficult to 

ignore the importance of spelling (Alsaawi, 2015) and that appears in its 

correlation with some skills. The researchers classified the errors into several 

types, for example, Kyte (1958: 49) identified six types of spelling errors, 

namely (addition, omission, inversion, substitution, pronunciation errors, and 

miscellaneous). Whereas, Wing and Baddeley (1980) and Cook (2004) 

classified spelling errors into eight types: (addition, omission, substitution, 

transposition, grapheme substitution, word space, and capitalization). Being the 

same track, Cook (1999: 240) categorized spelling errors into four types: 

“omission, substitution, insertion, and transposition”.  More to the point, recent 

studies such as YanYan (2015:29), divided spelling errors into two types, 

namely typographic errors and cognitive errors. The former includes errors such 

as letter insertions, letter omission, letter substitution, and transpositions; 
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whereas, the cognitive errors stem from phonetic similarities such as writing 

academy. 

2.4. Effective Strategies to Monitor Spelling 

Spelling learning strategies are considered methods or actions learners use when 

encountering new words (Ismaiel et al., 2018). They highlighted the strategies 

suggested by (Anderson, 1987: 20) which the spellers might employ such as 

sound, rules, analogies, words related in meaning or structure, dictionaries, 

visual information, and error classification schemes. Similarly, Al Bulushi 

(2016:63) mentioned some strategies such as the use of syllabification, spelling 

rules, body activities, dictionaries, and technology. In contrast, Rippel (2009: 

77) suggested four categories of spelling strategies: phonetic, rule-based, visual, 

and morphemic; whereas, Malone, (2004: 66) identified four spelling strategies 

which are letter rehearsal, over-pronunciation, comparison of the remembered 

and the correct spelling, morphological analysis, and visualization. Moreover, 

Oakley et al., (2018:23) added other strategies that can be applied in everyday 

writing at every given opportunity. They went on to say that these strategies 

enable children to embed spelling patterns and rules. These strategies are: ‘Word 

of the week’, ‘Topic words’, ‘Word games’, ‘Glossary sheets for science 

vocabulary’, ‘Word trees’, and ‘Personalized dictionaries’. The researchers 

believe that teachers might be aware of a variety of strategies, activities, and 

learning styles to deal with students with different background knowledge while 

teaching. 

2.5. Spelling Difficulties and Causes 

To improve students' writing skills, their spelling difficulties and their causes 

should be recognized. Due to the complexity of English, it is very difficult to 

learn about the relationships between letters and sounds and that might cause 

significant spelling difficulties in all development stages of learning (Moats, 

2006). Knowing specific signs of spelling difficulties is important for teachers 

(Schaffler, 2007). 

Moreover, Ahmed (2017) reviewed several causes identified by many 

researchers such as Bahloul (2007) and Al Hassan (2011) and confirmed that 

one of the potential causes is the irregularities of the English spelling system, 

and this means that the way English words are spelled is complex and 

inconsistent., Berkel (2005) indicates that the differences between the 

learners’L1 and L2 languages represent the main causes, for instance it is 

difficult for L1 speakers to pronounce or spell at phonological level the 
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consonant sound which is non-existent in the L1 (Muvindi,2013). Furthermore, 

other causes were identified as extrinsic (outside the learner) and intrinsic 

(within the learner) causes (Schaffler, 2007: 201). These causes are explained as 

follows:   

a) Extrinsic causes: Ineffective teaching methods 

 Not enough time is spent on teaching spelling. 

 Some educators assume that spelling rules should have been mastered in 

the preceding grades already and therefore need not be attended to in the 

current grade . 

   Not enough time in class for spelling control          

 Ineffective language education in the mother tongue in the home by 

primary caregivers. 

 Ecosystem factors. e.g. poverty, travel, distances to school, poor learning 

facilities in the home, family disruption, etcetera . 

b)  Intrinsic causes:  

 The learner has no self-confidence in his spelling ability.                   

 No interest in writing in general and as a result of no motivation to spell 

correctly. 

 Fear of failure and stress.   

 Poor knowledge of language structure (morphology, phonology, syntax, 

phoneme/grapheme relation) in mother tongue as well as FAD. 

 Limited vocabulary  . 

 Poor cognitive control (metacognition) of own writing and spelling 

processes and products. 

 Poor perceptual skills, visual and auditory        

 Physical barriers, e.g. learners with cerebral palsy, etcetera.  

Previous literature also shows that one of the difficulties that Arab 

learners face is that the Arabic language has a different direction from English 

and other orthographies i.e. it reads from right to left. Many Arab learners 

transfer their previous knowledge from their mother tongue into English (Cook, 

2004; Fender, 2008). Another essential reason that causes different problems for 

Arab learners of English is that Arabic is a consonant-based alphabetic system 

(Cook, 2004). In Arabic, all the pronounced letters have written equivalents. 

Thus, English words with silent letters often cause trouble for the learners. 
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3. Methodology 

This study adopted only a quantitative approach to investigation. Students’ 

writing compositions task test is used as a data collection to know if students 

commit spelling mistakes or not. Sixty writing exam papers were distributed to 

4th year students. These exam papers were chosen randomly. The content 

analysis method was used to analyze the data. 

4. Results 

In this study, several analytic procedures were carried out to analyze the data 

collected from the writing mid-term task exam. First of all, the researcher 

checked carefully for the writing tasks which were scored analytically by the 

teacher. Moreover, the number of spelling errors was identified and counted in 

each piece of writing. After that, the researcher classified the errors into four 

main types: (1) Omission: deleting a letter or more in a word; (2) Substitution: 

substituting a letter or more for another; (3) Addition: adding a letter or more to 

a word; (4) Disordering: refers to disordering some letters in a word. It is worth 

noting that this categorization is different from the cook’s classification in just 

two types. 

4.1. The Main Types of Spelling Errors 

The total number of spelling errors obtained with their percentages are 

categorized according to their types as illustrated in Table (4.1) below:  

Table 4.1 Types of Spelling Errors 

Type of Errors Number of Errors Percentages 

Omission 49 20.4% 

Substitution 38 15.8% 

Addition 15 6.3% 

Disordering 18 7.5%. 

Total 120 50.0% 

 

Table (4.1) shows that the omission errors were 49 with a percentage of 20.4%; 

whereas substitution errors were 38 with a percentage of 15.8%.  In contrast, 

addition errors were 15 errors with a percentage of 6.3% and disordering errors 

were 18 errors with a percentage of 7.5%. The total number of errors committed 

by students in their written essays was 120 errors with a percentage of 50.0%. 

Significant differences were noticed between the types of errors committed in 

terms of number percentage. By a descending order, omission errors were at the 

top with a percentage of 20.4% followed by substitution errors with a percentage 
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of 15.8%, disordering errors with a percentage of 7.5%, and addition errors with 

a percentage of 6.3%. 

5. Discussion 

1.5.  Types of Spelling Errors  
This section discusses only the spelling errors committed by students. These 

errors are omission, substitution, addition, and disordering. These errors are 

subsequently discussed as follows: 

5.1.1. Omission Errors 

The findings explained that omission error was the highest type of spelling error 

committed by students with a percentage of 20.4%.where appear in the wrong 

use of vowels and pronunciation by students. This is because they are not aware 

and know of the actual spelling of some words, the rules of silent letters, and 

different sequences of sound segments and that mostly occurs in writing 

contexts when students de forced to write. This is confirmed by Alhaysony 

(2012) that errors of this type are generally increasing due to insufficient English 

writing practice. 

5.1.2.   Substitution Errors 

The data also revealed that substitution was the second error that frequently 

occurred in most students' written contexts with a percentage of 15.8% and that 

refers to students’ misunderstanding of phonics and phonological of the target 

language system. Vaddapalli (2012:273), concluded that the “lack of phonemic 

awareness of English sounds is one of the main reasons of spelling problems”. 

Some students substitute vowels with consonants because of a lack of 

knowledge of the relationship between sounds and written symbols and faulty 

pronunciation.  

5.1.3. Addition Errors 

The researcher found that students add some letters that are not required, they 

try to pronounce words the way they are pronounced in Arabic and they write 

them as they are heard. For example, the word “different” was written 

“differently” by several students. The results showed, that students committed 

addition errors with a percentage of 6.3%. That explains the differences between 

the written and sound systems of English and Arabic are one of the main causes 

of addition errors. Bowen (2011), assured students guess words in English 

inaccurately and add some letters which are not related to the word being written 

because of the absence of written vowels in Arabic text.   
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5.1.4. Disordering Errors  

The findings also show that students’ limited knowledge of English spelling 

rules in addition to the phonemic, phonological, and linguistic differences 

between L1andL2 were the main causes of disordering errors which appeared in 

students’ writings with a percentage of 7.5%. students replace some letters with 

another in some words such as in the word ‘difficult’, the letter ‘u’ was replaced 

by ‘a’ and was written ‘difficult’. This is like Al-Jarf’s (2008: 73) findings 

where he confirms that “learners sometimes write words that do not correspond 

to the target word for different reasons”.  

6. Conclusion 

According to the findings obtained, spelling is a significant issue that teachers 

have to care about throughout their teaching process. Due to the limited use of 

appropriate teaching methods and effective strategies, spelling difficulties are 

widely spread among university students. The findings obtained showed that 

‘omission’, ‘substitution’, ‘addition’, and ‘disordering’ were the most common 

types of spelling errors committed by the participants. More to the point, the 

research findings revealed that students’ carelessness, limited practice, and 

misunderstanding of English spelling rules negatively affect students’ 

performance in the writing process.  

 6.1. Pedagogical Implications 

•Teachers should focus on using the repetition strategy to improve their 

students’ proficiency in spelling. 

•Using electronic dictionaries is necessary for being able to know the right 

pronunciation of the intended word. 

•Teachers need to enrich their knowledge about the nature of spelling 

rules and how can be taught to students in a motivating way. 

•Instant and valid corrective feedback should be given to students to 

develop their spelling proficiency in a short time guided by spelling checkers 

and well-experienced teachers. 

•Students’ phonological, morphological, and phonetic skills should be 

critically evaluated and tested to find out and verify the significance of 

phonological processing involved in spelling. 

 

 

 



 Hanan Al Kilani 
 

  كلية الآدابمجلة  -جامعة الزاوية 
 https://journals.zu.edu.ly/index.php/UZFAJ 326 م0202  –العدد الأول -المجلد الرابع والعشرون

 

References 

Ahmed, D. (2017). Investigating English spelling difficulties in basic level 

pupils: A case study of some basic level schools in Omdurman locality. 

(Unpublished PhD dissertation). Sudan University of Science and Technology, 

Khartoum, Sudan. 

Alhaysony, M. (2012). An Analysis of Article Errors Among Saudi Female EFL 

Students: A Case Study. Journal of Asian Social Science, 8,12, pp.55-66.  

 Al Otaiba, S.& Hosp, J. (2010). Spell it out: The need for detailed spelling 

assessment to inform instruction. Assessment for Effective.https://www.eera-

ecer.de/ecer-programmes/conference/20/contribution/33525/10 Sep 2019 

Alber, S. R. & Walshe, S. E. (2004). When to self-correct spelling words: A 

systematic replication. Journal of Behavioral Education,13, pp. 1–24. 

 Al-Bulushi, A. (2016). Arab English language candidates climbing the IELTS 

mountain: A qualitatively driven hermeneutic phenomenology study. Journal of 

The Qualitative Report, 21,5, pp.848-863. Retrieved from 

http://nsuworks.nova.edu/cgi/viewcontent.cgi?article=2367&context=tqr. 

Alsaawi, A. (2015). Spelling Errors Made by Arab Learners of English. 

International Journal of Linguistics: Macrothink Institute, 7, 5, pp. 55-67.  

Bahloul, M. (2007). Spelling errors of Arab learners: Evidence of intergraphic 

mapping`. Journal of Language Teacher Research in the Middle East,7, pp. 41-

51. 

 Berkel, A. (2005). The role of the phonological strategy in learning to spell in   

English as a second language, DOI: 10.21832/9781853597954-005in the book: 

Second Language Writing Systems, pp. 97-121. 

Berninger, V. & Fayol, M. (2008). `Why spelling is important and how to teach 

it effectively`. Retrieved from:  http//www. Litracyencyclopedia.ca/index. Php?  

f a=items. show & topic Id=234. 

 Bowen, C. (2011). Phonological / Phonemic Awareness in M. Ball, and J. 

Damico (eds). The SAGE Encyclopaedia of Human Communication Sciences 

and Disorders. Thousand Oaks: CA. Sage Publications. 

Burns, M. S., Snow, C. E. and Griffin, P. (2005). ‘Knowledge to support the 

teaching of reading: preparing teachers for a changing world’. San Francisco, 

CA: Jossey-Bass. 

Cook, V. J. (1999). Teaching spelling. Retrieved from 

http://privatewww.essex.ac.uk/~vcook/OBS2O.htm. 

Cook, V. (2004). The English Writing System. London: Arnold. 

http://nsuworks.nova.edu/cgi/viewcontent.cgi?article=2367&context=tqr
http://privatewww.essex.ac.uk/~vcook/OBS2O.htm


 Hanan Al Kilani 
 

  كلية الآدابمجلة  -جامعة الزاوية 
 https://journals.zu.edu.ly/index.php/UZFAJ 327 م0202  –العدد الأول -المجلد الرابع والعشرون

 

 Coyne, M. (2006). The Reading–Spelling Connection: Developing and 

Evaluating a Beginning Spelling Intervention for Children at Risk of Reading 

Disability. Journal of Learning disabilities research and practice, 21, 2, pp.122 

– 13  

Croft, C. (1983).Teachers Manual for Spell-Write: An Aid to Writing, Spelling 

and Word-study. Wellington: New Zealand Council for Educational Research. 

Doe, A., (2001). Theory-guided spelling assessment and 1 intervention. 

Language. Speech, and Hearing Services in the Schools. 

www.learningbydesgin.com.   

Gentry, N. (2004). The science of spelling: the explicit specifics that make great 

readers writers (and spellers). Portsmouth, NH: Heinemann. 

Graham, S. & Miller, L. (1979). Spelling research and practice: A united 

approach, Focus on Exceptional Children, Journal of education and teaching, 

12, pp.1-16. 

Graham, S. Harris, K. R. and Chorzempa, B. F. (2002). Contribution of spelling 

instruction to the spelling, writing, and reading of poor spellers. Journal of 

Education Psychology, 94, 4, pp. 669-686. 

Hassan, Z. A., Schattner, P., & Mazza, D. (2006). Doing a pilot study: why is it 

essential? Malaysian Family Physician, 1(2 & 3), 70 - 73.  

Ismaiel, N. & Al Asmari, A. (2018). Development of Training-Based Spelling 

Strategies for Female EFL Students: Case Study of a Saudi University, 9, 1, pp. 

241, available from: 10.5539/ijel.v9n1p241ISSN: 2456-8104. Available 

on:http://www.spelt.comIssue5 

Karing, C., Matthäi, J.& Artelt, C. (2011). Genauigkeit von Lehrerurteilen über 

die Lesekompetenz ihrer Schülerinnen und Schüler in der Sekundarstufe I – 

Eine Frage der Spezifität? Zeitschrift für Pädagogische Psychologie, 25, 3,pp. 

159-172. 

Kato, A. (2006). Error Analysis of High School Student Essays. Journal of 

Accent Asia (online), 1, 2, pp. 1- 13.  Available at: https://www.accetasia.org/1-

2/kato.pdf 

Kohnen, S., Nickels, L., & Castles, A. (2009). Assessing spelling skills and 

strategies: a critique of available resources. Journal of Abuts J Learn 

Difficulties,14, 1, pp.113–150 

Kyte, N.(1958). ‘Errors in Commonly Misspelled Words in the Intermediate 

Grades’.Journal of Psycholinguistic Research.14, pp. 569–593 

https://www.accetasia.org/1-2/kato.pdf
https://www.accetasia.org/1-2/kato.pdf


 Hanan Al Kilani 
 

  كلية الآدابمجلة  -جامعة الزاوية 
 https://journals.zu.edu.ly/index.php/UZFAJ 328 م0202  –العدد الأول -المجلد الرابع والعشرون

 

Malone, N., (2004). Adult spelling strategies. Journal of Reading and Writing, 

17, 6, pp. 537-566. 

Moats, L. C. (2006). How spelling supports reading and why it is more regular 

and predictable than you may think. Journal of American Educator, 6, pp. 12-

21. 

Murawski, W., (2012). Ten tips for using co-planning time more efficiently. 

Journal of Teaching Exceptional Children, 44, 4, pp. 8-15.  

Muvindi, I. (2013). Cohesion and Coherence: Implications for ESL Teachers. 

International Journal of Innovative and Applied Research, 1(1), 80-84. 

Retrieved from http://www.journalijiar.com/uploads/2014-01- 

08_061313_97.pdf. 

Oakley, G. (2018). Early Career Teachers’ Knowledge and Practice in Spelling 

Instruction: Insights for Teacher Educators.Australian Journal of Teacher 

Education, 43(12). http://dx.doi.org/10.14221/ajte.2018v43n12.5 

Schaffler, D. (2007).The identification of spelling difficulties of learners in the 

foundation phase with Tswana as a medium of instruction, unpublished MA 

dissertation, Northwest University.  

Templeton, S. (2003). Spelling. In Flood, J., Lapp, D., Squire, James. R.& 

Jensen, J. M. (Eds.), Handbook of Research on Teaching the English Language 

Arts (2nd ed., pp. 738-751). Mahwah, NY: Lawrence Erlbaum Associates  

Treiman, (2017). Graphotactics and spelling: Evidence from consonant 

doubling. Journal of Memory and Language, 92, pp. 254–264 

 Vaddapalli, S (2012). Journal of Educational and Psychological Studies JEPS, 

Peer Reviewed Journal of Sultan Qaboos University,9, 4, pp. 2218 – 6506 

Wing, A. M., & Baddeley, A. D. (1980). Spelling errors in handwriting: A 

corpus and distributional analysis. In U. Frith (Ed.), Cognitive processes in 

spelling (pp. 251–285). London: Academic Press. 

Yanyan, L. (2015). Spelling errors analysis in college English writing. Theory & 

Practice In Language Studies, 5(8), 12 

 

http://www.journalijiar.com/uploads/2014-01-%2008_061313_97.pdf
http://www.journalijiar.com/uploads/2014-01-%2008_061313_97.pdf
http://dx.doi.org/10.14221/ajte.2018v43n12.5

