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Article information 

Abstract  The research applies corpus linguistics methods to discover 

essential words in the Suan Dusit University International 

Bakery and Pastry Corpus (SDUIBPC). The SDUIBPC contains 

5,484,999 words which were collected from 100 English 

cookbooks that focus only on baking recipes. The research 

investigates words in international bakery recipes through a 

focus on verbs which define this specific discourse. The 

research combines AntConc 4.3.1 with statistical methods 

including frequency and range analyses, log-likelihood, Bayes 

factor, effect size for log-likelihood and evaluations from 

experts. The research discovered 761 statistically significant 

words which distribute across four functional categories 

including nouns, verbs, adjectives and adverbs. The functional 

analysis revealed 103 common verbs which demonstrate the 

operational and performative characteristics of culinary 

language. The research results provide essential language 

knowledge which helps culinary experts, teachers, and students 

enhance their English skills for specialized environments. The 
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research establishes a path for culinary students to learn 

modern professional culinary terminology. 

Keywords 

 

lexical verbs, international bakery recipes, linguistic corpus, 

corpus linguistics  

APA citation: Kitjaroenpaiboon, W., Pholpuntin, S., Chaleysub, S.,  

Fahkrajang, S., Fongsrun, P., Najpinij, N., &  

Siripanwattana, C. (2025). A baking verb list: A corpus-based 

study of international bakery and pastry recipes. PASAA 

Journal, 71, 269–306.   

 

1. Introduction  

 The bakery industry has experienced major changes because of the COVID-

19 pandemic, which started in 2019. Consumers needed new solutions because of 

social distancing rules, lockdowns, and changing consumer habits (Cheevanon, 

2022). The bakery industry faced two contrasting trends: some businesses shut 

down while others gained more customers (Smanalieva, 2025). The lockdown 

period brought about a major increase in online bakery sales which demonstrated 

how consumer behavior evolved (Żurek & Rudy, 2024).  

 

Bakeries now focus on offering healthier options because customers want 

products with gluten-free, plant-based, organic, and clear nutritional information 

(Sonia et al., 2019). People choose homemade baked goods made in their local 

area because they believe the products have better taste and quality (Dessev et 

al., 2020). Bakeries focus on sustainability through their adoption of eco-friendly 

manufacturing methods, biodegradable materials, local ingredient sourcing, and 

waste reduction initiatives. The global bakery industry combines different flavors 

in its products because customers want to experience new and exciting culinary 

tastes (Martínez-Monzó et al., 2013). 

 

 Baked goods hold essential value in all societies because they function as 

fundamental food items throughout different cultures (Dessev et al., 2020). The 
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development of baked goods depends on geographical conditions, economic 

factors, and climate as well as cultural elements (Chatterjee et al., 2016). Baked 

goods maintain a deep connection to cultural traditions because they serve as 

essential components during special events (Wesser, 2021). Bakeries function as 

community centers which enable people to meet while supporting economic 

growth through employment opportunities (Azanedo et al., 2020). The baking 

industry drives culinary progress through continuous developments in flavors, 

ingredients, and preparations (Sutton, 2017). The bakery industry creates effects 

that reach beyond its boundaries to impact the entire food industry. This 

demonstrates its vital role in nutrition, culture, economy, sustainability, and 

innovation (Rokach, 2020). 

 

 People now travel to different locations for bakery tourism because bakery 

consumption has become more popular worldwide (Żurek & Rudy, 2024). The 

growing number of new bakeries in Thailand has become more visible, particularly 

in media outlets (Cheevanon, 2022).  

 

 Baked goods appeal to everyone, but language differences create barriers 

which may inhibit people from sharing their culinary traditions. English functions 

as a worldwide communication system, but not everyone masters its use (Moussu 

& Llurda, 2008). The bakery industry in Thailand faces English communication 

challenges because English serves as a foreign language in the country (Ambele, 

2022). The development of bakery-specific English skills would enable Thailand to 

participate in international bakery traditions while preserving its native baking 

heritage. This linguistic improvement could help promote Thai bakery worldwide, 

enhance Thai soft power, and draw international attention toward Thailand’s food 

heritage. 

 

The research addresses these challenges through the development of the 

Suan Dusit University International Bakery and Pastry Corpus (SDUIBPC) which 

contains 5,484,999 words from 100 English-language international bakery recipe 
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books. The corpus contains authentic bakery language to support academic 

studies and educational purposes. The research particularly investigates verbs 

because they serve as essential words to describe baking preparation procedures. 

The main goal of this research thus involves identifying the most common baking 

verbs which appear in the SDUIBPC. 

 

2. Literature Review  

 For the purpose of this research, the relevant literature on English corpora 

for specific purposes will be structured into three parts. The first section, Concepts 

of Corpus, discusses the principles and significance of corpora in linguistic 

research. This section emphasizes their role as databases for lexical analysis. The 

second section, Corpus Analysis, explores the methodologies used to examine 

corpora. The section aims to understand linguistic patterns and structures. The 

third section, Lexical Analysis in the Corpus, focuses on the identification and 

interpretation of vocabulary within corpora. This provides insights into word 

meanings and usage.  

 

2.1 Concepts of Corpus 

A corpus is an extensive collection of written or spoken language data which 

is stored in a computer system for linguistic analysis. Typically stored as plain text, 

corpora can be analyzed with concordance software to search for words, calculate 

frequency and range, and display results in Key Word in Context format. This 

facilitates the study of word usage and collocations in contexts. 

 

The SDUIBPC is a specialized, monolingual, written corpus focusing 

particularly on English used in the bakery domain. It was compiled by the research 

team at Suan Dusit University from a collection of 100 international bakery recipe 

books and contains a total of 5,484,999 words. The corpus is designed to provide 

a representative sample of authentic lexical usage in the international baking 

discourse and serves as a resource for linguistic analysis, language learning, and 

culinary research. 
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Research in linguistics benefits from corpus analysis tools known as 

concordancers, which help researchers detect word occurrences and their 

relationships. The research tools AntConc (Anthony, 2024), WordSmith (Scot, 

2024), and MonoConc (Barlow, 2000) represent popular software options. 

 

The analysis of corpora enables researchers to improve understanding of 

vocabulary and accuracy of translation through direct linguistic evidence. The 

research data shows which words and expressions appear most frequently in 

natural contexts so researchers can select the most important terms for their 

studies. This evidence-based knowledge also helps teachers to pick suitable 

vocabulary for instruction, translators to achieve better results, and students to 

learn word applications in actual language use (Endoo, 2017). Moreover, corpora 

help translators select appropriate words, idiomatic expressions, and register-

specific language which results in clearer, more natural, and more accurate 

translations. Bilingual or parallel corpora enable translators to view actual 

language usage between source and target languages through aligned text pairs, 

which helps them create more contextually accurate and relevant translations 

(Zanettin, 2014). 

 

According to Conrad (1999), three essential elements which affect corpus 

analysis include: 

1. Corpus Size – the reliability of corpus analysis depends on the total 

number of texts included in the corpus. The required corpus size for 

research depends on the specific goals of the study. Research on 

domain-specific vocabulary and linguistic phenomena can use small 

specialized corpora, but studies that need general linguistic patterns 

require larger ones. The size of corpora has no predefined boundaries 

since researchers determine the appropriate amount based on their 

study goals. 

2. Computational Analysis – the process of data collection and analysis 

depends heavily on computers because they enable researchers to 
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generate frequency counts and concordances. This study used AntConc 

4.3.1 (Anthony, 2024), which helped the researchers to better understand 

the data, and to analyze word frequencies and ranges in the SDUIBPC.  

3. Quantitative and Qualitative Approaches – the analysis of corpora 

requires researchers to use quantitative methods for frequency analysis 

together with qualitative methods for semantic analysis and evaluations. 

 

Sinclair (2014) explains that corpus linguistics operates differently from 

traditional linguistic research because it analyzes actual language usage instead 

of established grammatical rules. Halliday (1992) developed the lexicogrammar 

theory which demonstrates how words and grammatical structures exist in a 

connected system. Halliday’s theory is about grammatical structures, regular 

linguistic patterns, and how words affect syntax in real-world texts. An analysis of 

a corpus helps reveal actual language patterns which occur in both spoken and 

written communication. The combination of quantitative frequency and range 

analyses with qualitative semantic categorization provides a complete linguistic 

understanding. 

 

2.2 Vocabulary List Development 

The creation of English teaching vocabulary lists began in the early 20th 

century, and corpus analysis has since become a key factor in their development. 

The advancement of new technology and computational linguistics methods 

enables faster and more effective vocabulary compilation (Babazade, 2024). 

 

Ostonova and Xikmatovna (2020) note that the first English vocabulary lists 

appeared during the 16th century. The creators of these early glossaries remain 

unknown, but scholars and educators compiled them for teaching purposes to 

focus on fundamental words about animals, body parts, and occupations. The early 

lists did not mention any criteria for selecting words to be included. Then, in the 

19th century, linguists understood the need for fundamental vocabulary. Therefore, 

they created more systematic vocabulary lists, which included 
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Häufigkeitswörterbuch der deutschen Sprache as the first frequency-based 

vocabulary list. The list contains basic words from everyday conversations to help 

students learn language and to support lexicographers (Jones & Tschirner, 2015). 

 

In the 20th century, vocabulary lists were developed for practical purposes, 

including education and language learning. However, Thorndike’s widely used 

vocabulary list, compiled in the 1920s, introduced the semantic count technique, 

emphasizing frequency, range, and cross-referencing with other frequency lists 

(Gilner & Morales, 2010). Thorndike's list for students’ vocabulary development 

affected educational practices, but several experts criticized it since the list failed 

to recognize the differences between polysemous words and idiomatic 

expressions. Palmer (1938) thus created the core vocabulary list which included 

the headword system that later vocabulary lists adopted his idea (Nation, 2016). 

 

In 1953, West (1953) developed the General Service List (GSL) through his 

analysis of a 5-million-word corpus. West’s core purpose was to help language 

learners develop basic communication skills through his original list of high-

frequency English words (Gilner & Morales, 2010). West’s GSL has become 

popular, but experts criticize its outdated word selections and limited inclusion of 

contemporary specialized terms (Nation & Kyongho, 1995).  

 

In 1984, the University Word List (UWL) by Xue and Nation (1984) became 

a fundamental reference for language research. The list was criticized as having 

several drawbacks because it did not include enough academic subjects, used 

outdated academic materials, and included words that appeared infrequently in 

learning materials.  

 

In 2000, the Academic Word List (AWL) by Coxhead addressed previous list 

limitations and has become a standard reference for language education (Nation, 

2016). Nevertheless, the AWL has two main drawbacks because it presents legal 

and economic terms unevenly and only includes written academic materials 
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(Ostonova & Xikmatovna, 2020). Consequently, the development of new academic 

word lists has continued through the work of Gardner and Davies in 2014 and 

Dang, Coxhead, and Webb in 2017. 

 

The AWL by Coxhead has led to the creation of specific word lists which 

serve different academic fields including applied linguistics, humanities, business 

management, science, medicine, and engineering. These lists have been 

developed using corpus approaches based on methodologies by West in 1953 and 

Coxhead in 2000 (Nation, 2016). For example, corpus-based studies have 

identified at least two medical vocabulary lists (e.g., Nguyen & Miller, 2020; Wang 

et al., 2008), two engineering lists (e.g., Puangmali, 1976; Ward, 2009), and three 

food service vocabulary lists (e.g., Kitjaroenpaiboon et al., 2024; Nordin et al., 2013; 

Rungrueang et al., 2022). The above examples show how frequency-based lexical 

analysis produces specialized vocabularies for different fields of study. 

 

As can be seen, the historical development of vocabulary lists from the 16th 

century until today shows how frequency and range have become essential 

selection criteria. The term range in this context refers to the number of texts in a 

corpus which contain a word, indicating how frequently the word appears across 

different texts. 

 

2.3 Food and Bakery Vocabulary List Development  

 In 2013, Nordin et al. (2013) developed a specific vocabulary list for culinary 

writing education. The researchers built their 3,698-word corpus from materials 

which their students learned during culinary writing classes. The researchers used 

lexical frequency and range analysis to identify specialized vocabulary. They then 

developed a food terminology list containing 112 specific terms.  

 

 In 2022, Rungrueang et al. (2022) worked with their team to improve food 

service industry staff’s lexical abilities by developing industry-specific vocabulary 

which matched the staff’s work environment. The Food Service Corpus (FSC), 
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which included 1.8 million words from four food websites, served as the key source 

for this list. The analytical process required three essential stages which started 

with keyword identification, followed by statistical analysis, through log-likelihood 

measures, and ended with expert evaluation from three food specialists who 

validated 261 food service-specific terms.  

 

 In 2024, Kitjaroenpaiboon et al. (2024) studied the most common words in 

the Suan Dusit University International Recipe Corpus (SDUIRC), which contains 

more than 7 million words. They analyzed the corpus using AntConc 4.3.1 (Anthony, 

2024) and applied frequency and range analysis, log-likelihood, Bayes factors, and 

effect sizes for log-likelihood, along with evaluations from experts. Their study 

identified a total of 1,165 frequently occurring words in the corpus.  

 

 In conclusion, although previous studies have investigated specialized 

vocabulary in food-related contexts using corpus-based analysis, no research to 

date has focused on identifying frequently occurring English verbs in any corpus 

of international bakery recipes. While the work of Kitjaroenpaiboon et al. (2024) 

represents an important contribution to the study of vocabulary in an international 

food recipe corpus, it addressed recipes in general and did not isolate the distinct 

domain of bakery recipes. 

 

3. Methodology  

 This research was granted ethical approval under the certification number 

SDU-RDI-SHS 2024-093. The research depended mainly on a corpus as its 

fundamental element. The researchers generated the SDUIBPC to analyze 

international bakery recipes through systematic vocabulary identification. The 

researchers collected 5,484,999 words from 100 international bakery recipe books 

to create the corpus. The collection includes a variety of popular bakery recipes 

including bread, pastries, cakes, and desserts, which makes the SDUIBPC a 

suitable representation of actual English baking texts. 
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 The research team of this study chose texts based on their ability to support 

generalizable results that represent international baking recipe language patterns. 

The academic consensus supports that specialized corpora need at least 20,000 

words to perform a meaningful analysis (Gries, 2009). However, the SDUIBPC 

contains 5,484,999 words, which exceeds the word count of previous studies 

including Can et al. (2016) and Rungrueang et al. (2022). According to Gries (2009), 

the SDUIBPC meets corpus research standards for a complete lexical analysis 

since it contains more than enough words. 

 

 The research team obtained the SDUIBPC from the 100 most popular 

English baking recipe books available on https://www.pdfdrive.com, which 

operates as a digital library that contains more than 85 million books from different 

categories. The research team used these books only for academic purposes while 

avoiding any copyright violations through content reproduction or distribution. The 

research team always adhered to copyright and fair-use guidelines, ensuring 

ethical use of these materials for corpus compilation.  

 

As mentioned earlier, the selection of the 100 books in this study produced 

a bigger and more diverse collection of data than previous studies, which enhances 

the reliability of vocabulary analysis. This research employed the following 

selection criteria: 

1. The research team used corpus linguistics methods which Baoya (2015), 

Getkham (2014), Kitjaroenpaiboon et al. (2021a, 2021b), and 

Kitjaroenpaiboon and Getkham (2015, 2016, 2017) employed to select 

English-language international bakery recipe books based on their 

ranking among the top 100 most downloaded texts in that genre. This 

study used this method to obtain typical and important language patterns 

from English-language international bakery recipe books.   

2. The research team applied the corpus linguistics guidelines of 

Kitjaroenpaiboon and Getkham (2015, 2016, 2017) to handle situations 

where different versions of the same book existed with different cover 
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designs or publication dates. The researchers only selected one version 

of each book for analysis while adding the next book from the ranking list 

to achieve their goal of 100 unique and different books. 

3. The researchers discovered that particular recipe books contained three 

separate sections, which included bakery recipes, savory dishes, and 

beverage preparation. This research aimed to investigate only the lexical 

elements which appeared particularly in international bakery recipes. 

The researchers selected baking-focused books only and excluded 

publications that combined baking content with savory dishes and 

beverages. 

4. This study did not establish any distinction between books written by 

native English speakers and books written by non-native English 

speakers. The researchers state that attempting to determine author 

native language through name inspection proved both difficult and 

unreliable. The publication process for English-language international 

bakery recipe books needed to include multiple stages of quality 

evaluation and language editing and editorial review. Thus, the books 

were able to serve as model examples which demonstrated how the 

English language appeared in bakery recipe book creation. 

 

The researchers converted the 100 English-language international bakery 

recipe book files from https://www.pdfdrive.com into .txt format to create the 

SDUIBPC for the lexical analysis and vocabulary compilation. The research team 

performed required edits and removals of specific content in the recipe books in 

the SDUIBPC to verify the accuracy of vocabulary analysis. The researchers 

applied corpus analyst guidelines (Baoya, 2015; Getkham, 2010; Kitjaroenpaiboon 

et al., 2021a, 2021b; Kitjaroenpaiboon & Getkham, 2015, 2016, 2017) to make the 

following adjustments: 

1. Sections, including the cover, preface, table of contents, 

acknowledgments, keywords, bibliography, index, and author biography, 
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were removed, as these parts did not contribute to the analysis of baking 

vocabulary and may have led to errors in frequency analysis. 

2. Any spelling or spacing errors found in the content were corrected to 

prevent inaccuracies in the word frequency analysis. 

3. Any formulas or special characters were removed to avoid errors in the 

compilation of frequently occurring words in the corpus.  

4. Citations within parentheses were deleted, as they could have caused 

errors in the word frequency analysis. 

  

The research methodology required a pilot study after finishing the 

revisions. 

 

 The SDUIBPC included only baking recipes for its selection process. The 

researchers discovered that English-language international bakery recipe books 

contained multiple food categories including baked goods, savory dishes, and 

beverages. The researchers sought expert opinions from four international baking 

specialists to establish food category definitions for all recipe books because they 

wanted to achieve precise, dependable results, and prevent personal 

interpretation. This method followed Cargill and O'Connor (2009) who recommend 

using three experts with appropriate knowledge to reduce classification errors. 

 

 It was necessary for the food classification analysis within the corpus to 

maintain both reliability and accuracy. According to Gwet (2014) and Neuendorf 

(2002), such analysis requires human evaluation which should pass an intercoder 

reliability test. The analysis required three participants to use the same framework 

for result comparison. The analysis results were statistically combined through 

methods described by Sicanore et al. (1999). The researchers and four baking 

experts collaborated to create a classification system which separated recipes for 

baked goods from those for savory dishes. The definition of baked goods matched 

that of Riquelme et al., (2022) who explains that baked goods require oven or heat 

source baking to achieve their cooked state. Baked goods include cookies, cake, 
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bread, muffins, and pies which may require ingredients such as eggs, flour, sugar, 

milk, butter, yeast, and baking powder for preparation. 

 

 The researchers together with the four experts started the analysis of the 

first 50 books from the corpus based on the established classification framework. 

The experts used this first stage to learn about classification methods while they 

detected any problems that needed clarification. The researchers helped handle 

any problems which emerged during this stage. The participants reached a shared 

understanding about definitions and classifications through their initial work 

together. The experts then conducted individual analyses of the remaining 50 

books after completing the familiarization process while using the established 

classification framework. Neuendorf (2002) suggests that an agreement rate of 

80% or higher may be considered sufficient for analysis results. The researchers 

performed additional analysis when the agreement rate fell below 80% and 

continued until they achieved the required agreement rate of 80% or higher. 

 

 The researchers used AntConc 4.3.1 (Anthony, 2024), MS Word 2013,  and 

https://th.wordcounter360.com to determine the word count. The three programs 

produced identical word count results, which demonstrated their ability to perform 

accurate and reliable word counting (reliability value = 100%). The SDUIBPC 

contains 100 bakery recipe books which together contain 5,484,999 words. The 

books in the collection contained an average of 54,850 words each (average = 

54,850). The English-language international bakery recipe book that contained the 

most words had 315,066 words while the book with the fewest words contained 

3,325 words. The standard deviation was 56,108.75, indicating a substantial 

variation in the length of recipe books in the corpus, with some books containing 

many more words than others. This variability reflects differences in the 

comprehensiveness, scope, and content density of the sources included in the 

SDUIBPC. 
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After the researchers and four experts analyzed the food categories in the 

corpus using Riquelme et al.'s (2022) food classification concept and applied the 

concept of acceptable consensus analysis results proposed by scholars (e.g., 

Cargill & O'Connor, 2009), the next step was to identify frequently occurring 

vocabulary in the SDUIBPC. 

 

The analysis and compilation of frequent words or vocabulary in the 

SDUIBPC were conducted by using AntConc 4.3.1 (Anthony, 2024). In this study, 

the term vocabulary is defined according to Coxhead (2000) as words that 

frequently appear with a high usage frequency in the corpus. Corpus linguists (e.g., 

Biber et al., 2002; Qurboniyozovna, 2025) suggest that words considered as 

frequent should appear at least five times per 100,000 words in the corpus and 

occur in at least five distinct texts. This study used words which appeared 

frequently in different texts to achieve this goal. The SDUIBPC corpus contains 

5,484,999 words in total. A word in the corpus needed to appear at least 275 times 

(frequency = 275) and be present in five or more different texts (range = 5) to 

meet the requirements. The researchers used AntConc 4.3.1 (Anthony, 2024) to 

analyze and compile the most common words after defining the minimum rate of 

word occurrence in the SDUIBPC.  

 

The researchers employed AntConc 4.3.1 (Anthony, 2024) and Monoconc 

(Barlow, 2000) to analyze, crosscheck, and identify the most common words from 

the selected international bakery and pastry recipe books. The researchers 

recognized that running an analysis through a secondary corpus tool helped 

confirm the accuracy of the analysis. The corpus analysis tool Monoconc (Barlow, 

2000) enabled the researchers to study word occurrence patterns and distribution 

throughout multiple texts. The researchers again followed the recommendation 

from Gwet (2014) and Neuendorf (2002) to verify analysis reliability. As 

aforementioned, the researchers employed Monoconc (Barlow, 2000) as a 

supplementary tool to analyze and compile vocabulary. The analysis results from 

both tools produced identical vocabulary counts. The results indicated that 
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AntConc 4.3.1 (Anthony, 2024) and Monoconc (Barlow, 2000) produced identical 

vocabulary counts, which confirmed their reliability for vocabulary analysis and 

compilation. These results confirm Ari's (2006) finding that Antconc 4.3.1 (Anthony, 

2024) and Monoconc (Barlow, 2000) successfully identify matching vocabulary 

sets. 

 

 Once the frequent vocabulary from the 100 English-language international 

bakery recipe books was compiled, the researchers and the four experts in bakery 

practices discussed and evaluated the importance of the identified vocabulary. The 

goal was to determine whether the vocabulary should be included in the final list 

of frequent terms. 

 

The analysis used the Word and n-gram functions in AntConc 4.3.1 

(Anthony, 2024) to identify vocabulary, rather than relying on the Keyword function. 

While the Keyword function is practical for identifying statistically significant single 

words, it cannot capture multi-word units such as noun phrases (e.g., baking 

powder, chocolate ganache), which are common in the SDUIBPC corpus. This 

made the n-gram function more appropriate. In AntConc, the term n-gram is used 

to describe a string of words that co-occur in a text. To capture single-word and 

multi-word units, this study used n-grams ranging from 1-grams (single-word) to 

5-grams (five-word sequence).  

 

 The significance of vocabulary (Keyness) was evaluated using multiple 

complementary methods. The log-likelihood statistic was used to compare word 

frequency differences between the SDUIBPC and nine reference corpora through 

p-values, which were considered to have statistical significance at less than .05 

(Dunning, 1993; Rayson et al., 2004). 

 

The nine reference corpora consisted of: the Corpus of Contemporary 

American English (COCA), the Coronavirus Corpus, the Global Web-Based English 

Corpus (GloWbe), the Movie Corpus, the Corpus of American Soap Operas, the TV 
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Corpus, the Wikipedia Corpus, the Multidisciplinary Academic Corpus 

(Kitjaroenpaiboon et al., 2021b), and the Suan Dusit University International 

Recipe Corpus (SDUIRC) (Kitjaroenpaiboon et al., 2024). The nine selected 

corpora represented different genres, registers, and contexts including general 

English, academic, media, online, and specialized culinary texts for complete 

SDUIBPC vocabulary analysis against English language usage. 

 

The analysis included the SDUIRC because this international recipe corpus 

shares thematic content with the SDUIBPC. The SDUIRC served as a crucial 

reference point because it allowed the researchers to differentiate between 

standard cooking terminology in recipes and the specific baking terminology found 

in the SDUIBPC. The addition of this corpus enabled the researchers to identify 

baking discourse lexical characteristics with greater accuracy against the 

background of general culinary terminology. 

 

Moreover, the Bayes factor calculations were used to evaluate observed 

frequency data under two alternative hypotheses. The calculation enabled the 

researchers to determine the strength of word distinctiveness within the target 

corpus (Kass & Raftery, 1995). The effect size for log-likelihood was used to 

measure the size of the difference, which helped the researchers understand the 

practical impact of results beyond statistical significance. The expert evaluation 

process brought together two international baking experts and two native English-

speaking faculty members who specialized in syntax to verify if statistically 

significant terms held practical value in baking situations. As can be seen, this 

research combined statistical and practical assessment methods to identify baking 

vocabulary having both statistical importance and practical value in actual baking 

situations. 

 

Once the words were extracted from the SDUIBPC, their functional 

categories in the SDUIBPC were examined based on the frameworks of 

established scholars (e.g., Anward, 2000; Bisang, 2011; Evans, 2000; Heine & 
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Kuteva, 2012; Sim & Haspelmath, 2012). The scholars state that English 

vocabulary typically includes eight main word functions: noun, pronoun, verb, 

adjective, adverb, interjection, conjunction, and preposition. As mentioned, this 

study focused on verbs since verbs are central to conveying procedural actions, 

steps, and processes essential in baking discourse. Accordingly, to check the 

classification accuracy, the frequently appearing word functions were analyzed in 

the English bakery recipes. Consequently, all the words found in this research were 

analyzed using the Multidimensional Analysis Tagger 1.3.3 program (Nini, 2021), 

in collaboration with the researchers, two experts in international baking, and two 

native English-speaking teachers, all of whom had expertise in syntax. During the 

analysis, the researchers, baking experts, and English teachers discussed and 

determined the functions of all the words as they appeared in sentences in the 

corpus. They then compared the analysis results with those obtained from the 

Multidimensional Analysis Tagger 1.3.3 (Nini, 2021). The process was deemed 

complete when all parties agreed on the classification of each word. 

 

4. Results 

 To achieve the results for the research objective, the researchers applied 

the framework of corpus linguistics scholars (e.g., Biber et al., 2002; Coxhead, 

2000; Gilner & Morales, 2010; Qurboniyozovna, 2025), which suggests that 

vocabulary must appear at least five times per 100,000 words and in at least five 

different texts to be considered frequent in a corpus. This criterion guaranteed that 

this study identified vocabulary with the highest frequency of occurrence that was 

generally encountered in the corpus. The SDUIBPC contains a total of 5,484,999 

words. Therefore, the frequency count of any given word needed be at least 275 

(frequency = 275), and the word needed to appear in at least five different texts 

(range = 5). 
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Table 1  

Results of the Lexical Analysis of 761 Terms Found in the SDUIBPC  
 Frequency Range 

Number  761 761 

Mean  2,151.71   62.50  

Standard Deviation  3,957.86   22.97  

Median  853.00   63.00  

Mode  344.00   76.00  

Variance  15,644,087.36   526.86  

Range  38,963.00   96.00  

Maximum  39,239.00   100.00  

Minimum  276.00   5.00  

  

 The analysis of SDUIBPC through AntConc 4.3.1 (Anthony, 2024) revealed 

761 common words in the SDUIBPC. The 761 words appeared throughout the 

corpus with an average of 2,151.71 occurrences (SD = 3,957.86) while their 

occurrence numbers spanned from 276 to 39,239 (range = 38,963). The distribution 

of word frequencies showed some skewness because the median frequency was 

853, the mode was 344, and the variance was 15,644,087.36. 

 

 The 761 words were distributed across an average of 62.50 texts (SD = 

22.97) with a median of 63 texts, and a mode of 76 texts. They occurred in 5 to 100 

texts (range = 96; variance = 526.86). 

  

The analysis of word significance used log-likelihood to check for statistical 

differences at p < .05 (Dunning, 1993), Bayes factor to determine evidence 

strength and effect size for log-likelihood to measure difference sizes. The 

quantitative findings underwent expert validation for the researchers to achieve 

proper contextual understanding.  

 

 The researchers needed to perform a search for the 761 words across nine 

additional language corpora before they could analyze the above statistical 

measures. The researchers conducted a search for these words across nine 
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additional language corpora including the COCA, the Coronavirus Corpus, the 

GloWbE, the Movie Corpus, the American Soap Operas Corpus, the TV Corpus, the 

Wikipedia Corpus, the multidisciplinary academic corpus (Kitjaroenpaiboon et al., 

2021b), and the SDUIRC (Kitjaroenpaiboon et al., 2024) to evaluate their 

occurrence in different corpora. The search results showed how the SDUIBPC 

word frequencies compared to those found in the nine reference corpora. 

 

The research analyzed the predicted frequency counts of 761 terms which 

produced these results: 

 

The SDUIBPC contained 761 frequently used terms, which showed an 

average expected frequency of 689.91 and a standard deviation of 1,198.24. The 

median frequency was 278.35 while the mode frequency was 84.69, which 

indicated that several words appeared frequently, but most words appeared 

infrequently. The variance was 1,433,886.02, while the frequency range extended 

from 74.44 to 11,101.44 (range = 11,027.00). The statistical data showed that the 

corpus contained few dominant words which appeared frequently, but most words 

appeared rarely. 

 

The analyzed terms in the COCA showed a mean expected frequency of 

689.98, while the standard deviation reached 1,198.20, which indicated significant 

variation in word appearances. The median frequency was 278.35, while the mode 

was 84.69 which indicated that several words appeared frequently, but numerous 

words appeared only rarely. The variance was 1,433,801.86, while the frequency 

range extended from 74.44 to 11,101.44 (range = 11,027.00). The statistical data 

demonstrated that most words in the corpus appeared infrequently because a 

limited number of words appeared frequently throughout the text. 

 

The analyzed terms in the Coronavirus Corpus showed a mean expected 

frequency of 212.89, while the standard deviation was 369.69, which indicated that 

word occurrences varied greatly. The median frequency was 85.88, but the mode 
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frequency was 26.13, which indicated that few words appeared frequently while 

most words appeared rarely. The variance was 136,494.08, while the frequency 

range extended from 22.97 to 3,425.25  (range = 3,402.28). The statistical data 

showed that the corpus contained few dominant words which appeared frequently, 

but most words appeared infrequently. 

 

The GloWbE showed a mean expected frequency of 145.78 for analyzed 

terms. The word frequencies in the corpus showed significant variation because 

the standard deviation was 253.16. The median word frequency was 58.81, while 

the mode frequency stood at 17.89. The word frequencies in the corpus showed a 

wide range because the variance was 64,006.95, while the frequency range 

extended from 15.73 to 2,345.57 (range = 2,329.84). The word frequency 

distribution in the corpus showed that few words appeared frequently, but most 

words appeared rarely. 

 

The Movie Corpus showed 119.81 as its mean expected frequency for 761 

analyzed terms, while the standard deviation was 208.05. The word occurrences 

showed significant variation because of their wide distribution. The frequency 

distribution showed that words appeared with a median of 48.33, but most words 

appeared at a frequency of 14.71. The variance was 43,229.01, while the frequency 

range extended from 12.93 to 1,927.62 (range = 1,914.69). The word frequency 

distribution showed broad variation because few dominant terms appeared 

frequently, yet most words appeared rarely throughout the corpus. 

 

The analyzed terms in the Corpus of American Soap Operas showed a mean 

expected frequency of 157.29 with a standard deviation of 273.15, which indicated 

substantial word occurrence differences. The frequency distribution showed that 

words appeared with some regularity because the median frequency was 63.45, 

and the mode was 19.31. The variance was 74,512.89, while the frequency range 

extended from 16.97 to 2,530.76 (range = 2,513.79). The majority of words in the 

corpus appeared rarely because a few dominant terms made up most of the 
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content. These statistics demonstrated that word frequencies were spread widely 

throughout the corpus because few dominant terms appeared frequently, but most 

words appeared rarely. 

 

The TV Corpus showed a mean expected frequency of 157.95 for its 

analyzed terms, while the standard deviation was 274.29, which indicated wide 

variation in word appearances. The median frequency was 63.72, while the mode 

frequency stood at 19.39, which indicated that few words appeared frequently, but 

most words appeared rarely. The variance was 75,138.08, while the frequency 

range extended from 17.04 to 2,541.35 (range = 2,524.31). The statistical data 

showed that words in the corpus appeared at different rates because few dominant 

terms appeared frequently, but most words appeared rarely. 

 

The 761 analyzed terms in the Wikipedia Corpus showed a mean expected 

frequency of 128.42, with a standard deviation of 223.02, which indicated large 

differences in word appearance rates. The median frequency was 51.81, and the 

mode frequency was 15.76, which indicated that only a few words appeared 

frequently, but most words appeared rarely. The variance was 49,670.53, while the 

frequency range extended from 13.86 to 2,066.26 (range = 2,052.40). These 

statistical data showed that few dominant terms appeared frequently in the 

corpus, while most words appeared rarely throughout the corpus. 

 

The analyzed terms in the multidisciplinary academic corpus 

(Kitjaroenpaiboon et al., 2021b) showed an average expected frequency of 24.23, 

while their standard deviation was 42.08. The distribution of word occurrences 

showed significant variation because the median frequency was 9.78, and the 

mode frequency was 2.97. The variance was 1,768.60, while the frequency range 

extended from 2.61 to 389.90 (range = 387.29). The word frequency distribution 

showed strong skewness because few terms appeared frequently, but most terms 

appeared infrequently throughout the corpus. 
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The SDUIRC (Kitjaroenpaiboon et al., 2024) showed a mean expected 

frequency of 543.18 with a standard deviation of 904.77, which indicated that word 

occurrences varied greatly. The median frequency was 236.50, while the mode 

reached 63.80, which indicated that few terms appeared frequently, but most 

terms appeared rarely. The variance was 817,534.42, while the frequency range 

extended from 56.08 to 8,362.67 (range = 8,306.59). The word frequency 

distribution in the corpus showed strong skewness because few terms appeared 

frequently, but most terms appeared rarely. 

 

The 761 vocabulary terms in this research study achieved an average log- 

likelihood (LL) score of 5,741.10 when compared to nine other reference corpora. 

The LL values showed wide variation because the standard deviation was 

10,178.24. The LL values reached their highest point at 2,284.30, while the most 

frequent value was 822.93. The variance was 103,460,685.76, while the values 

extended from 349.78 to 89,878.39 (range = 89,528.61). The 761 terms showed 

high statistical significance because all values exceeded 15.13, which proved their 

difference from the nine other reference corpora at p < 0.0001 (Dunning, 1993; 

Rayson et al., 2004; Rayson & Garside, 2000; Rayson, 2002, 2008).  

 

The 761 terms studied in this research produced an average Bayes factor 

(BF) of 5,584.78 when compared to nine other reference corpora while showing a 

standard deviation of 10,178.24. The statistical analysis showed that terms 

contributed differently to the results because the median BF was 2,127.99 and the 

most frequent value was 666.61. The statistical data showed a variance of 

103,460,685.76, while the values extended from 193.47 to 89,722.08 (range = 

89,528.61). The statistical results showed that all 761 terms produced values 

above 10, which proved their essential role in differentiating the SDUIBPC from 

nine other reference corpora. 

 

The 761 terms studied in this research showed an average effect size for 

log-likelihood (ELL) of 0.00005, while their standard deviation was 0.00006. The 
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ELL values showed a median of 0.00003 and a mode of 0.00002, which indicated 

that several terms produced higher effect sizes, but most terms had minimal 

impact. The data showed no variation because the variance was zero, while the 

values spanned from 0.00001 to 0.00053 (range = 0.00052). The ELL values from 

all 761 terms exceeded zero, which proved their statistical distinction from nine 

other reference corpora, thus establishing their essential role in the SDUIBPC. 

 

The four international baking experts evaluated the importance of 761 

terms, which received an average score of 3.93. The experts demonstrated high 

agreement through their evaluations because the standard deviation was 0.11. The 

experts assigned a median score of 4.00 and a mode of 4.00, while the variance 

remained at 0.01. The experts scored between 3.67 and 4.00 on the scale (range = 

0.33). The expert panel determined these 761 terms as important because their 

lowest average score reached 3.26. 

 

The statistical tests and expert evaluations produced results that supported 

the same conclusion. The 761 terms in SDUIBPC appeared frequently while 

demonstrating clear importance for international baking language. The high LL and 

BF values demonstrated that these words appeared with high precision compared 

to the nine reference corpora which indicated their unique position in this bakery 

genre. The small ELL in this large dataset followed the statistical patterns that 

emerged from the analysis. The expert panel showed complete agreement about 

these terms because they rated them 3.93 on average with only 0.11 standard 

deviation. The research demonstrated that the 761 identified words represented 

specialized vocabulary which demonstrated both statistical strength and practical 

value for bakery language. 

 

 The research team identified 761 common words in the SDUIBPC before 

using established frameworks from Anward (2000), Bisang (2011), Evans (2000), 

Heine and Kuteva (2012), and Sim and Haspelmath (2012) to classify their 

functions. The Multidimensional Analysis Tagger (MAT) 1.3.3 (Nini, 2021) 
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generated classifications which two international baking experts and two native 

English-speaking syntax faculty members verified for accuracy. The high level of 

inter-rater agreement confirmed the accuracy and consistency of the functional 

assignments. These findings support earlier reports that the MAT 1.3.3 achieves 

accuracy rates above 98% in word function classification (Kitjaroenpaiboon et al., 

2024). The functional analysis revealed that the 761 words fall into four main 

categories: nouns, verbs, adjectives, and adverbs. Of these, 103 words were 

identified as verbs. In this research, these verbs were grouped by the four experts 

according to their communicative roles in bakery discourse. This was done for ease 

of presentation rather than as part of the original analytical procedure.  

1. Preparation of Ingredients (14 verbs): absorb, adjust, apply, crack, 

crumble, cube, cut, dice, grind, half, peel, pinch, slice, soak 

2. Incorporation/Mixing (14 verbs): add, blend, combine, dissolve, 

incorporate, knead, mix, sift, stir, whisk, whip, beat, overmix, pour  

3. Shaping, Portioning, and Handling (24 verbs): assemble, divide, drop, 

fold, form, lay, mark, pipe, place, press, press down, pull, roll, rub, 

sandwich, shape, spoon, spread, stretch, swirl, transfer, trim, twist, wrap 

4. Core Transformation Processes (17 verbs): bake, caramelize, chill, 

evaporate, extract, ferment, freeze, melt, preheat, proof, refrigerate, rise, 

set, thaw, toast, turn, invert 

5. Decoration, Presentation, and General Instruction (34 verbs): brush, 

coat, decorate, drizzle, dust, finish, frost, garnish, ice, scrape, scrape 

down, serve, spray, sprinkle, check, measure, remove, reserve, use, 

yield, prepare, put, put in, fill, flip, cover, dip, grease, level, line, separate, 

soften, thicken, toss 

 

 This categorization highlights how verbs in the SDUIBPC were distributed 

according to the stages of baking, from ingredient preparation, mixing, and 

shaping, to core transformation, decoration, presentation, and general 

instructional actions. 

 



   PASAA Vol. 71 July – December 2025 | 293 

 

  E-ISSN: 2287-0024 

5. Discussion  

The SDUIBPC analysis used AntConc 4.3.1 (Anthony, 2024) to perform word 

and n-gram functions with frequency and range measurements. This analysis 

received additional support from statistical methods which included log-likelihood, 

Bayes factor, effect size for log-likelihood, and expert opinions in the field. The 

corpus contained 761 lexical items which appeared frequently throughout the text. 

 

The vocabulary differences between this research and the nine other 

reference corpora arose from the unique characteristics of text types within each 

corpus. The nine reference corpora containing spoken and written languages 

served as general and specialized language corpora. The results of vocabulary 

analysis depend on the specific texts that researchers collect for the studies 

(Gries, 2009). The vocabulary patterns in different text types show distinct 

characteristics because they contain specialized terminology from particular fields 

which appear in specific genres (Ranney, 2012). 

 

The vocabulary related to baked goods showed a statistically significant 

difference when researchers compared the 761 words from this study to the nine 

other reference corpora. The log-likelihood (LL) analysis showed that these 

differences stemmed from systematic patterns which existed between corpora 

(Dunning, 1993; Rayson et al., 2004). The Bayes factor (BF) analysis measured the 

evidence strength for these differences (Kass & Raftery, 1995) and the effect size 

for log-likelihood (ELL) measured the size and practical value of the results 

(Paquot, 2007). The language patterns in each corpus arose from their distinct 

communication settings and functional needs and linguistic features 

(Kitjaroenpaiboon et al., 2021a, 2021b, 2024). The SDUIRC focuses on 

international food recipes through procedural communication which includes 

explanations and preparation instructions for international dishes. The COCA and 

the GloWbE corpora contain diverse content from various contexts (Davies, 2008, 

2013). The Wikipedia Corpus functions as an information source which provides 

encyclopedic content (Kilgarriff et al., 2010). The Movie Corpus and the American 
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Soap Opera Corpus contain mostly conversational and narrative content, which 

shows baking-related words at lower frequencies (Davies, 2008). The 

multidisciplinary corpus (Kitjaroenpaiboon et al., 2021b) contains academic writing 

which includes baking terminology only in particular situations. The LL, BF, and 

ELL results demonstrate that the SDUIBPC contains distinct vocabulary which 

arise from its specialized baking discourse that involves procedural and 

instructional content. 

 

The SDUIBPC discovered 761 common words, a total which falls between 

the 112 terms from Nordin et al. (2013), the 261 terms from Rungrueang et al. 

(2022), and the 1,165 terms from Kitjaroenpaiboon et al. (2024). This is because 

the different corpus sizes, domain-specific content, and research methods used in 

each study created the observed differences in their results. The SDUIBPC 

analyzed 5.48 million words from 100 international bakery books to create a larger 

and more specialized vocabulary database than the two previous studies. The 

study used multiple statistical criteria (i.e., frequency, range, LL, BF, and ELL) 

together with expert evaluation to achieve a complete identification of important 

lexical elements (Xodabande et al., 2023). The SDUIRC contains more than 7 

million words, which explains why this study identified fewer lexical items than 

Kitjaroenpaiboon et al. (2024) did. 

 

The SDUIBPC contained 761 lexical items which underwent functional 

analysis to show that verbs constituted a total of 103 items, ranking as the second 

most common category after nouns. 11.43% of verbs in the corpus function as 

essential elements for procedural knowledge representation because they 

describe the sequential operations which organize baking preparation. The 

research by Kitjaroenpaiboon et al. (2024) supports this finding because verbs 

appear as the second most common word type in culinary texts, which contain 

step-by-step instructions. The analyzed verbs consisted of fundamental baking 

operations including preparation steps (e.g., mix, measure, knead), cooking 

methods (e.g., bake, toast), and final presentation elements (e.g., decorate, 
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garnish, serve). The high occurrence of these verbs demonstrates how bakery 

discourse depends on specific instructional language, which often appears in 

imperative form to achieve precise recipe execution (Gorlach, 2004). 

 

The SDUIBPC contains many verbs which also appear in Michael West's 

General Service List (GSL) from 1953 based on a 5-million-word corpus of written 

texts. The GSL contains all essential vocabulary for English language learners 

because it includes fundamental terms that describe basic actions and processes 

(West, 1953). The GSL contains the same verbs as the SDUIBPC, which include 

add, combine, cut, mix and pour. The shared vocabulary between baking discourse 

and general English usage indicates a strong connection between these two 

language domains. Gerhardt (2013) explains that eating and speaking represent 

common human behaviors which people from different cultures and communities 

share. The words used to describe basic actions including baking terminology stem 

from human communication needs in everyday life. The appearance of shared 

verbs between general English and baking-specific contexts demonstrates how 

language creates connections between different communication areas. 

 

The research found that six verbs from this study (adjust, assemble, extract, 

incorporate, remove, and transfer) match the Academic Word List (AWL) which 

Coxhead (2000) established. The AWL contains vocabulary that appears in 

academic texts but excludes common words from West's General Service List 

(GSL). The six verbs appear in both the SDUIBPC and the AWL because they 

function as general procedural verbs which represent fundamental physical and 

cognitive operations. The verbs demonstrate flexibility because they can explain 

laboratory work and engineering tasks and cooking methods, which explain their 

appearance in academic and specialized fields (Biber et al., 1999; Coxhead, 2000). 

The SDUIBPC contains baking-specific terms including whisk, knead, proof, and 

preheat, which differ from the general vocabulary found in the AWL. The two lists 

serve different purposes because the AWL helps readers understand academic 
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content, but the SDUIBPC focuses on bakery-specific terminology needed for 

professional practice and procedure description. 

 

The SDUIBPC contains shared verbs with previous research studies that 

focused on specialized vocabulary. The research of Nordin et al. (2013) about food 

writing teaching vocabulary in Malaysia identified five common verbs with this 

study. The research by Rungrueang et al. (2022) about food service vocabulary 

shared 20 terms with this study. The research by Kitjaroenpaiboon et al. (2024) 

about international food recipe English vocabulary revealed 86 common terms with 

this study. The overlap verbs across these studies likely arose from their general 

nature of describing common food preparation steps and instructional commands 

found throughout different food-related situations. 

 

The 14 bakery-specific verbs from this research study (absorb, apply, check, 

frost, invert, level, overmix, press down, proof, put in, scrape down, stretch, swirl, 

and twist) appeared in no previous studies. The specialized nature of these verbs 

makes them specific to bakery recipes because they describe unique procedures 

and techniques found in this particular field. The absence of these terms in 

previous studies resulted from variations between corpus sizes and source 

materials, and research focuses which included student food writing, general food 

service, and wide-ranging recipe collections. 

 

The SDUIBPC analysis showed that the top 10 most common verbs in the 

corpus included add, mix, place, bake, use, set, stir, remove, cut and extract which 

appeared between 7,354 and 17,915 times throughout the texts while maintaining 

a wide distribution between 87 and 100 texts. 

 

The most common verb in the texts was add, which appeared 17,915 times 

and in all 100 texts. The verb mix appeared 14,419 times in the texts because it 

refers to the process of combining ingredients, which is a crucial step in cooking 

and appears frequently in instructional writing (Culpeper & Kyto, 2010). The verb 
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place appeared 13,389 times in the texts because it helps writers specify exact 

locations (e.g., “place dough on tray”), which matches the technical nature of 

instructional writing (Hyland, 2021). The domain-specific verb bake appeared 

12,775 times in the texts because it represents the central cooking process which 

distinguishes baking texts from other instructional materials (Tribble, 2017). 

 

The verbs use and set appeared 11,923 and 9,099 times respectively in the 

texts because they represent the combination of common and specialized terms, 

which characterizes academic writing (Xiao, 2011). Mid-ranked verbs such as stir 

(frequency = 8,735, range = 98), remove (frequency = 8,469, range = 98), and cut 

(frequency = 7,964, range = 96) highlight fine-grained ingredient handling central 

to recipe cohesion (Gotz & Mukherjee, 2019). The term extract appeared 7,354 

times throughout the texts with a range of 87. This word indicates specific methods 

for extracting flavors and essences, the terms for which serve as important lexical 

markers in baking communication (Biber & Conrad, 2009). 

 

6. Conclusion  

 The research team of this study generated the SDUIBPC to study its 

common vocabulary, which focused on verbs. The analysis of 761 frequent words 

revealed 103 verbs which function as essential guidance for baking procedures 

including ingredient preparation, mixing, shaping, baking, and decorating. The 

research results may help teachers to create effective language lessons which 

allow students to study real-world specialized language patterns from authentic 

texts. This study also demonstrates how corpus-based methods can be used to 

create practical applications for teaching domain-specific language and 

developing recipe content and instructional materials. 
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