Proposal of Study on the Effects of Deductive and Inductive Method on Middle School Students’ Acquisition of English Grammar
Grammar is an indispensable component of language. Therefore, learning English grammar is conducive to its accurate usage. To achieve effectiveness of grammar instruction, appropriate teaching methods are essential, no matter how explicit or implicit they are. When it comes to the methods of grammar teaching, as known to many people, deduction and induction are two literally opposite means of reasoning, with deduction starting with the general followed by specific examples and induction involving inferring a general rule from detailed instances (Gollin 1998). 
The experimental aim of the study is to find out: 
What are the effects of deductive and inductive method on middle school students’ comprehension of English grammar?
What are the effects of deductive and inductive method on middle school students’ production of English grammar?
The rationale and main conceptual themes for the investigation:
1. Deductive and Inductive method
Research on these two instructional approaches of deductive and inductive instruction has proliferated in the past four decades or so. Hammerly (1975) points out that the controversy surrounding the application of deduction and induction of grammar teaching is an appealing topic and he gives us an overview of the relentless battle involving these two approaches from as early as the sixteenth century to the twentieth century, with either one instructional approach at an upper hand than the other. In terms of how to apply deduction, it is universally acknowledged in the academic field that deductive instruction follows the order from the general to the particular, namely from presentation of rules by instructors of the target rules to individual instances (Seliger1975; Abraham 1985; Shaffer 1989; Herron & Tomasello 1992; Al-Kharrat 2000; Erlam 2003; Decoo 2007; Ellis 2014). In addition, Herron & Tomasello (1992) maintains that it is necessary for teachers to present written rules and for students to do contextualized exercises. And Kim (2007) points out the necessity of learners carrying out plenty of exercises. With the procedure of deductive instruction in mind, it is not difficult to sum up its strengths. Ellis & Shintani (2014) claims that deductive instruction is friendly to analytical leaners, especially to those who have been already able to make analysis. Grammar learning is more than just about linguistic forms. Ellis (2015) stresses the importance of demonstrating forms, meaning and usage involved in examples. It is obvious that learners are required to be equipped with certain analytic abilities to achieve deductive learning. And they also think this method is timesaving since teachers could directly show students target rules. Besides, Rivers believes that mature and highly motivated adult learners could benefit from deductive approach (Rivers 1975, cited from Decoo 1996). However, deductive instruction is not perfect without criticism. Due to the fixed instructional order from rule presentation to its application, it is likely to dampen learners’ motivation (Al-Kharrat 2000). Besides, Shaffer (1989) thinks deductive learning is passive as more emphasis is laid on rules highly likely at the expense of undermining meaning comprehension, which as a result undermines comprehensive learning of target rules. It is also pointed out that deductive instruction is teacher-centered and excessive stress on rules would lead students to mistake grammar learning for rule learning (Elis & Shintani 2014). Apart from those, Ellis (2015) mentions that by employing deductive approach, teachers would provide students with metalinguistic knowledge at the stages of rule presentation and application, and the grammatical information involved in the process is mostly pedagogic grammar, namely simplified grammar.
As opposed to the procedure of deductive instruction, inductive instruction is   commonly realized by moving from samples to generalizations, from instances to grammatical generalizations. Despite this commonly held view, scholars are not totally on the same page as to whether rules are essential to be explicitly presented. Even though inductive learning implies making inferences from particulars, Ellis (2014) restricts the process to just that of rules finding without explanation. And Erlam (2003) believes inductive learning is actually subconscious. Therefore, students are not supposed to be asked to make summarization. While Dulay, Burt and Krashen believe teachers should help students not only find underlying rules but also make explanations (Dulay, Burt & Krashen 1982, cited from Decoo 1996). Kim (2007) has echoed this view by stating that an end-of-class conclusion from students is a part of the whole instructional process. Shaffer (1989) takes a step further by requiring students to not only summarize the underlying rules but verbalize them in inductive lessons. 
2. Comprehension and Production
The main reason why learners start to learn languages is to enable them to actually use languages, which necessarily entails either comprehension or production or both. It follows that the ultimate goal of language teaching is to equip learners with necessary communicational skills just as claimed by Dekeyser & Botana. The central issue of grammar teaching is to enable learners to establish a connection between form and meaning in terms of comprehension and production as communication       involves both aspects (Dekeyser & Botana 2013). Since language acquisition can be measured in the fore-mentioned dimensions, tasks employed can be accordingly divided into receptive tasks and productive tasks to test learners’ language comprehension and production respectively (Frankenberg-Garcia 2014). Among all the studies reviewed above, comprehension has been measured by means of either multiple-choice questions (Van Patten & Cadierno 1993; Leow & Ronald 1995; Laufer & Hadar 1997; Qin 2008; Frankenberg-Garcia 2014; Cheng 2020) or binary-choice questions (Dekeyser& Sokalski 2010; Yamashita & lizuka 2017). Besides, ture-or-false tasks have also been employed (Frankenberg-Garcia 2014). As for the dimension of production, more various types of tests have been used. Filling in blanks (Qin 2008; Dekeyser & Sokalski 2010; Frankenberg-Garcia 2014; Cheng 2020), sentence completion (Van Patten& Cadierno 1993), sentence writing (Laufer& Hadar 1997; Yamashita& lizuka 2017), translation (Dekeyser & Sokalski 2010), eror correction (Frankenberg-Garcia 2014) and writing (Cheng et al.2020) have been involved. 
Based on these previous studies, this study will compare the learners’ gains resulting directly by experimental teaching, from the perspectives of comprehension and production. Multiple-choice questions will be employed to test the participants’ comprehension and filling in blanks, sentence completion as well translation will be used for measuring participants’ production of the target grammatical structure.
The Acquisition Learning Hypothesis
the Acquisition Learning Hypothesis enjoys an undoubtedly significant status. Ellis (1999) advances that the Acquisition Learning Hypothesis is the most important hypothesis of Krashen’s Monitor Model. Chinese scholars also rate it as the most influential, comprehensive, appealing, and controversial theory in the field of SLA (Wang 1999; Wang 2007; Li 2009). The main issue about the hypothesis is the distinction between acquisition and learning whose difference lies in the absence or presence of consciousness. Krashen considers that acquisition is an unconscious process where learners acquire target language by attending to meaningful message in communication without focus on linguistic errors whereas learning is a conscious process where learners learn target language by focusing on linguistic forms. Due to the requirement of focus on language forms, learning is only suitable for learner who can understand the language rules (Li 2009). However, the acquisition process is similar to how children acquire their mother tongue (Wang 1999). Accordingly, acquisition is conceived to be better as Krashen (1984) claims that irrespective of age, the improvement of language ability is mainly through subconscious acquisition of comprehensible knowledge. With the help of context and other non-linguistic   knowledge, learners acquire knowledge by understanding the information conveyed in language forms. Therefore, the former process can be counted as implicit learning whereas the latter can be considered as explicit learning. 
Apart from the differences lying at the processes, there is no interface between their respective resultant knowledge systems, which means that the acquired knowledge cannot be transferred into learnt knowledge. And the acquired knowledge system is considered preferable to its counterpart Wang (1999) maintains that the acquired knowledge is more important than the learnt knowledge because the acquired knowledge is conducive to the improvement of language learning ability, so as to actually use language; while the learnt knowledge could only be used for monitoring language use and could not be employed to achieve intended communicational purposes. It seems that the learnt knowledge does not have much value in language learning. However, the value of the learnt knowledge is in fact should not be denied, because frequent use of the learnt knowledge drove it to become learner’s intake. But no communication can be achieved by means of solely conscious   knowledge
In all, these two processes can be categorized according to the following three aspects: 1. internalization of knowledge: acquisition is an unconscious process of language acquisition where language speakers pick up language in communication while paying attention to meaning, while learning is a conscious activity where learners focus on features of target language in formal classroom settings; 2. knowledge storage: the acquired knowledge is usually located at the left hemisphere of the language area of the brain and can be used in automatic processing, while the learned knowledge is also located in the left hemisphere, but it is not necessarily in the language area, and it is in the form of metalanguage, thus it can only be used in controlled processes; 3. knowledge performance: the acquired knowledge is the main knowledge for language comprehension and production, but the learned knowledge can only be used to monitor language use (Ellis 1999). This classification is echoed by Chinese scholar Wang (2007). The Acquisition Learning Hypothesis, promoting the development of second language acquisition theory, has earned reputation because of its theoretical and practical importance. 
Discovery Learning Theory
The whole theory is composed of three major parts, including cognitive structure, knowledge structure and discovery learning approach. Yan (2010) defines cognitive structure as a set of system of rules that govern how people perceive the world by means of action representation, image representation and symbol representation. These three kinds of representation coincide with children’s cognitive structure.  Accordingly, teaching should proceed from something concrete to something abstract in line with the fore-mentioned three forms of representation (Li 1998). The resultant cognitive structure is conducive to learners’ further study (Xiao 2001). And this method is also suitable for children, as teaching can start with factual examples, then to images and finally to spoken words in line with their mental representation (Liang 2007). Bruner believes that almost every subject had its own knowledge structure, and that language teaching is to teach students the most basic structures, namely the most basic rules. Learning structure is learning how things are connected to others and the more general the knowledge is the easier it is to be transferred to other contexts. Structural knowledge is high in abstractness, but learners will not be able to construct meaning without it (Li 1998). Bruner thinks that the amount of knowledge received by students is not unlimited, so it is necessary for students to master structural knowledge that is of great significance for future study. And he adds that because basic structures of the subject are easy to be transferred, students could apply this kind of knowledge to other situations. to solve problems (Shao 1982). The way to equip learners with basic structures is not to just tell them what those rules or concepts are, but to provide opportunities for them to discover rules through their own efforts. Therefore, in the process of teaching, teachers can first set up instructional contexts where learners spot problems by themselves, and then guide students to connect their existing knowledge to the current problems and discover solutions in the end (Li 1998). The reason why learners want to do the discovery is that they themselves want to solve problems which involve some knowledge, which is to say it is their own intrinsic motives that initiate learning processes.
Yan (2010) concludes that discovery learning approach has three main features, namely emphasis on learning processes, intuitive thinking and inner motives. To be more specific, learning is a self-exploratory process, involving reception, transferring and evaluation of knowledge, which are all initiated by learners themselves. Liang (2007) also acclaims that discovery instruction entails learners to actively participate in their learning processes which are different from traditional way of learning during the process of which teachers take an active role whereas students take a passive role. The core of discovery learning is to practice a hands-on approach to let learners take on learning responsibilities themselves. Baldwin (1996) points out discovery learning is to allow learners to be their own teachers as they discovered by themselves through various means in the process of achieving goals without steps informed. Mayer (2004) maintains that no rote memorization is required as learners were given freedom to discover ideas by themselves. In fact, it is more of a kind of responsibility than freedom. 
To sum up, this exploratory study will be based on the Acquisition Learning Hypothesis and Cognitive Structure-Discovery Learning Theory as they inspire the investigation in the first place and will provide theoretical explanations in the end as well. Because English learners in China are in a foreign language learning environment and do not have enough language input, language acquisition mainly depends on formal learning in the classroom. Both deductive and inductive instruction are applied in formal classroom teaching. As discussed in the theory, formal learning is to make learner’s consciously notice the form of language. When teachers use deductive or inductive methods in teaching, they will let students notice the form of language through different ways of presentation, so as to enable learners to learn language, use the leant linguistic resources in subsequent language use, monitor language use and alter their acquired knowledge in the end.
The evidence this study intends to collect
In order to make sure that the whole exploratory processes go on strictly in line with supporting theories, plans should be properly made in advance about how to conduct the study. During the process of the study, all the steps should literally abide by the original ideas and data should be appropriately collected and analyzed for further reflection. The present study explores the relationship between the factors of teaching methods, namely deductive instruction and inductive instruction, and their final teaching results. It aims to investigate the comparative effects of applying these two nearly opposite approaches to teaching middle school students in terms of comprehension and production. Therefore, the research questions that drive the implementation of this experiment are as follows:
What are the effects of deductive and inductive instruction on middle school students’ comprehension?
What are the effects of deductive and inductive instruction on middle school students’ production?
The methods to collect evidence
This research will investigate the effects of the application of the above-mentioned instructional methods: deductive and inductive instruction, on middle school students’ comprehension and production. Therefore, the study will be implemented in a middle school in Guilin. All the subjects are from two intact classes in Grade 8, and they will be randomly assigned to Experimental Class One (ECl) with a total of 50 students and Experimental Class Two (EC2) with a total of 50 students, too. Students in EC2 will be taught inductively while those in EC1 will be taught deductively by the experimenter.
The students in these two classes have been divided as parallel classes since Grade 7 and they have been taught by the same teacher the whole time. Apart from the same teacher, their learning materials including textbooks and exercises that are assigned by their teacher are also the same. And their formal classroom English learning time remains the same, with each class having 5 lessons every week, 40 minutes for every lesson. Therefore, it seems that the difference of research subjects will not be an influential factor behind the final research findings.
However, the experimenter is still not one hundred percent sure that these two experimental classes are actually parallel classes after a year of learning despite almost the same teaching schedules by the same teacher. Due to the outbreak of COVID 19, normal classroom teaching schedules didn’t carry out as usual. Students spent their time learning at home on their own or taking online lessons in place of normal formal learning in physical classrooms, which involves a whole bunch of factors. Besides, a summer break lasting over one month is also a long time during which a whole bunch of things can happen, for example the advanced students may be left behind and the less capable students may catch up. Therefore, the experimenter will measure their overall English proficiency ahead of the research. In order to make sure that these two classes are actually parallel classes, research subjects’ overall English competence is tested by a pre-test which will be administered at the beginning of the semester and scores of all the test takers will be recorded. After inputting all the students’ grades into a statistical analysis software SPSS.
Settings of evidence collection
The process of the research will involve three parts, including the initial experimental teaching, subsequent data collection following the implementation of the research instruments and data analysis in the end. Two different instructional methods: deductive and inductive instruction will be employed to teach the same grammatical points. Research instruments will be administered to the participant students, including a pre-test and a post test. The pre-test, administered prior to the research, is to measure the learners’ overall English proficiency to know in advance whether it would be a factor that would interfere with the study results. The post test will be implemented almost immediately after the teaching experiment in an attempt to test the learners’ learning gains directly resulting from the teaching processes.
a. Pre-test
As stated above, the pre-test will be carried out for the purpose of measuring target students’ overall English competence prior to the implementation of the exploratory study. The test will be similar to those of high school entrance examinations, with the exclusion of the first part of listening and the other types of questions remaining the same. Therefore, the whole test will be categorized into three parts which are language use, reading and writing skills in sequence. The test will be administered for the purpose of measuring their overall English competence, without any plans to test specific grammatical points. Therefore, it will coincide with the purpose of the present research’s test prior of the experimental teaching. The whole test is made up of fifty-five items and students will be supposed to finish it within ninety minutes. The paper will consist of five types of questions, which are multiple-choice questions, question answering, sentence writing, translation and writing. According to the definition from previous research, these questions can be roughly divided into two kinds of tests, namely production test and comprehension test. By their respective definition, the former test will require test takers to write down or speak out target language whereas the later just demands them to comprehend target language without production. In line with this standard, the questions in the pre-test can be accordingly categorized into these two groups, with multiple-choice questions being comprehension test and the rest being production test which are of course aimed at measuring learners’ comprehension and production competence respectively. The total score will be 100, with 58 for the comprehension test and 42 for the production test.
b. Post-test
The immediate post-test is aimed at testing out students’ gains that are derived directly from the teaching episodes performed by the experimenter. As the goal of the research is to measure relative effects of two teaching methods of deductive and inductive instruction on middle school students’ acquisition in terms of two dimensions, namely comprehension and production, the post-test will be specially designed to achieve that purpose. The post test will be classified into two parts, with the first part being multiple-choice questions aimed at measuring learners’ comprehension and the second part being the rest including filling in blanks with given words, sentence completion and translation which will be designed for the purpose of measuring production as supported by previous research. Despite the fact that all the test items originate either from high school entrance examinations or grammar exercise books, reliability and validity tests will be run as a few above-mentioned changes will be made to make the post-test more appropriate. To make sure that the post test is reliable, a pilot test will be administered in another irrelevant class. Once the compilation of the post test is finished, the experiment will be carried out. Students from a irrelevant class will take part in the test and all the papers will be collected and then the experimenter will grade these papers. Once upon finishing the process, the experimenter will input all scores into SPSS for analysis. Only after the reliability of the test is ensured, the validity test will be followed immediately to check whether all the test items can be effective in measuring learners’ comprehension and production of the target points.
The ethical issues
Due to the outbreak of COVID-19, normal classroom teaching schedules didn’t carry out as usual. Students spent their time learning at home on their own or taking online lessons, which involves a whole bunch of factors. Participants including students of two experimental classes and those who will partake in the pilot test will be informed of their permission to withdraw from the study whenever they feel uncomfortable or distressful and participants will be required to sign a consent form before the research is implemented, stating their approval of the use of their data.
The methods to analyze the collected evidence 
Since the pre-test will be planned and implemented at the beginning of the semester, data from the test will be directly organized and uploaded to the experimenter’s computer for further statistical analysis. The experimental posttest will be carried out only after the test paper have proved to be reliable and valid in the polit test. Just as mentioned before, the immediate post-test is directly aimed at measuring gains that can be directly traced back to the experimental teaching. In order to be able to exclude undesired influence of other factors that are irrelevant to the experiment, the immediate posttest will be administered to the students a day after the experimental teaching. The experimenter will summon the experimental classes during their afternoon break and students will be informed in advance that the grades are purely for the experimenter’s research and will not play a role in their study at all.  Besides, the test takers do not need to sign their real names on their test papers to avoid potential prejudice in the process of grading. What's more, to make sure that all the papers will be corrected based on the same standard, al the correction will be handled by the same person, namely the experimenter herself. Once finishing correcting the examination paper, the experimenter will upload and organize grades in tables for future analysis.
For the pre-test, statistical analysis of the pretest will be done to see whether there are any statistical differences regarding overall English proficiency between these two research classes. These two experimental classes will be randomly chosen and thought to be parallel classes. But in order to be much surer, statistical analysis is a must-do step. Once the experimenter collects all the target grades, she will upload them onto SPSS. After the neat organization of all the data, an independent-samples T test will be run to find out whether there are any statistical differences between these two chosen classes.
Data obtained from the pilot test will undergo both reliability and validity tests. Once the students from an irrelevant class finish the test, all the papers will be collected and graded for statistical analysis to check whether the test is both reliable and valid enough for the purpose of the experiment. Once the reliability and validity of the test have been confirmed, students of ECl and EC2 will be told to finish the test. Then results of these two classes will be obtained and also uploaded onto SPSS for an independent-samples T test to see if these two classes are statistically different due to these two different teaching processes.
The timetable for the proposed project
[image: ]
Summary
Both research design and procedure will be centered on the objective of the current study, namely, to investigate comparative effects of deductive and inductive instruction on middle school students’ comprehension and production of English grammar. Therefore, two research questions will be what the effects of deductive and inductive instruction on middle students’ comprehension and production of English comparatives respectively are. Two classes of a middle school randomly assigned as ECl and EC2 will be taught deductively and inductively respectively. Two research instruments, namely a pretest and an immediate posttest will be adopted, and all the data will be collected for statistical analysis.
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@ The study will take place over a 5-month period.




