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ABSTRACT 

In language testing, Reverse Engineering is an analytical process of test creation that begins with an actual test 

question and infers the guiding language that drives it. For science students, successful engineering is the 

creative execution of both art and science. Students may successfully complete an engineering education while 

never having the opportunity to learn or even considered the need to learn creativity. Here, we have mentioned 

the types of reverse engineering in testing. In addition, considering the quality of teachers is of great importance. 

So, it was carefully analyzed and possible answers to promote it has been given.Sets of tests have been developed 

to measure the Basic English skills and also academic proficiency. The kind of tests necessary checking students' 

proficiency needs to be within construct validity. So, a large-scale academic achievement assessment (e.g. NAEP) 

is significant.  
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INTRODUCTION 

We all recognize that the exercise of creativity is essential to the success of any engineering project. Indeed, one of 

the paramount factors distinguishing great engineering is creativity. The opposite opinion on the teaching of 

creativity, led by Hazlerigg,[2] Suh, [3] and many others, suggests that creativity is essentially about making 

decisions and that the correct decisions are found by the use of certain universal axioms.  

Here we have also had a look at the types of reverse engineering and how reverse engineering can helps us in 

originating tests .Also origins of concerns about teacher quality are as following:  1. International comparison of 

student scores. 2. Retirement cliff in many states. 3. Common sense idea of upgrading teachers. 

Determining how ELLs are performing in content areas at the national or state level is problematic, if ELL 

students are not able to decipher the questions they are asked due to the way those questions are presented, they will 

not be able to demonstrate fully whatever knowledge and skills they do have in the content area, such as 

mathematics or science, that is being tested.  The ELL population is not monolithicit means, there is variability 

across the population. Being unfamiliar with U.S. culture, testing formats, or testing purposes can also become 

barriers to the ability of ELL students to access test items properly. 

 

WHAT IS AND IS NOT REVERSE ENGINEERING IN SCIENCE 

Reverse engineering, by definition, is the thorough and methodical examination of a device, product or process in 

order to understand as much as possible about its material, manufacture, function and use. Once something is 

produced, it is frozen in time, in the sense that it presumably reflects the current state of the technology - the most 

economical mix of resources and constraints - and the design reasoning that prevailed at the precise time of its 

manufacture. Reverse engineering is as old as technology. One could easily envision a primitive man examining the 

chipped flint edges of a spear point lost by a more technologically advanced hunter. 

Although reverse engineering, as a sub-specialty of design, continues to be a useful tool, [6] its fuller 

application currently suffers from two related problems. First and unfortunately, the notion of reverse engineering 

conjures up images of the theft of intellectual property. In a world of free trade but hard to enforce property laws, it 

often happens that a product that required a substantial investment to develop may be reverse engineered for a 

fraction of the development cost to produce a competing product as good or better than its original. Second, much of 

the current literature on the subject deals primarily with the reverse engineering of software as if the theft of 

computer software is somehow less a moral issue than the theft of computer hardware, for example. Perhaps the 

ephemeral nature of software makes its theft easier to conceal. Notwithstanding the abuses of reverse engineering, it 

remains a powerful tool and has much to teach engineers and engineering students. 

 

 



International Journal of Modern Language Teaching and Learning 

Available online at www.ijmltl.com. Vol. 1, Issue 5, 2016, pp.182-187 

ISSN: 2367-9328 

 

183 

 

 

There are many good reasons for reverse engineering: 

a) A company may own a piece of vital equipment that must be rebuilt or maintained. It is no longer in production 

and replacement parts or service is no longer available. The only alternative may be reverse engineering. 

b) A competitive product is suspected of using patents or products without the proper licensing. In this case, reverse 

engineering is both prudent and proper. 

c) A terrorist or criminal group or enemy state has developed a weapon or counter weapon. The best defense is 

reverse engineering to learn the weapon‘s weaknesses and develop countermeasures. 

d) Reverse engineering is quite common in forensic studies and may be required to help reconstruct events leading 

to accidents or the results of natural disasters. 

e) Reverse engineering is frequently employed in archeology to understand the development of technology over 

time. 

f) Companies often reverse engineer their own products in order to improve performance and/or reduce cost. 

 

REVERSE ENGINEERING IN TESTING 

Reverse engineering (RE) is an idea of ancient origin; the name was coined by Davidson and Lynch (2002), but they 

are the first to admit that all they created was the name. RE is an analytical process of test creation that begins with 

an actual test question and infers the guiding language that drives it, such that equivalent items can be generated. As 

we did the process here, it is a very good idea to stress an evolving spec by trying to write a new item during our 

reverse engineering. This helps us understand better what we are after. There are five types of RE, and the types 

overlap: 

Straight RE: this is when you infer guiding language about existing items without changing the existing items 

at all. The purpose is solely to produce equivalent test questions. 

Historical RE: this is straight RE across several existing versions of a test. If the archives at your teaching 

institution contain tests that have changed and evolved, you can do RE on each version to try to understand how and 

why the tests changed. 

Critical RE : perhaps the most common form of RE, this is precisely what is under way here in this chapter – as 

we analyses an item, we think critically: are we testing what we want? Do we wish to make changes in our test 

design? 

Test deconstruction RE: – whether critical or straight, whether historical or not, provides insight beyond the 

test setting. We may discover larger realities – why, for instance, would our particular test setting so value close 

reading for students in the seat-belt and attendance items? What role does close inferential reading have to the 

school setting? Are these educators using it simply to produce difficult items and thus help spread out student ability 

– perhaps in a bell-shaped curve? The term ‗test deconstruction‘ was coined by Elatia (2003) in her analysis of the 

history of a major national language test. 

Parallel RE: In some cases, teachers are asked to produce tests according to external influences, what Davidson 

and Lynch (2002, chapter 5) call the ‗mandate‘. There may be a set of external standards outside the classroom – as, 

for example, the Common European Framework. Teachers may feel compelled to design tests that adhere to these 

external standards, and, at the same time, the teachers may not consult fully with one another. If we obtain sample 

test questions from several teachers which (the teachers tell us) measure the same thing, and then perform straight 

RE on the samples, and then compare the resulting specs, we are using RE as a tool to determine parallelism (Nawal 

Ali, personal communication). 

 

HOW DO TEST QUESTIONS ORIGINATE? REVERSE 

 

ENGINEERING AND ARCHETYPES 

There are many styles and layouts for test specs. All test specifications have two components: sample(s) of the items 

or tasks we intend to produce and ‗guiding language‘ about the sample(s).Guiding language comprises all parts of 

the test spec other than the sample itself.The seat-belt item was first presented without any guiding language. We 

thenencouraged a critical reflection about the item. This is rather typical in test settings.We have test tasks in front of 

us, and somehow we are not happy with what we see.Our next step above was to induce some guiding language 

such that items equivalentto the seat-belt question could be written. 

For example:―The vast majority of parents (in a recent survey) favor stricter attendance regulations at their 

children‘s schools.‖ 

Which of the following could be true? 
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(a) Most parents want stricter attendance rules. 

(b) Many parents want stricter attendance rules. 

(c) Only a few parents think current attendance rules are acceptable. 

(d) Some parents think current attendance rules are acceptable. 

It seems that the four choices have a kind of parallel structure. Both items have two choices ((a) and (b)) that 

follow similarly structured assertions, and then two subsequent choices ((c) and (d)) that follow a different assertion 

structure. We don‘t mention that fact in any of our guiding language, although we could. The precise grammar of 

each choice is different in the two items, but this choice pairing remains the same. Furthermore, if we do decide that 

the attendance item is congruent with our evolving spec, then it is acceptable for our spec to generate stems and \ 

choices either with precise numerical survey language (‗eighty per cent of drivers‘) as well as items that do not (‗the 

vast majority of parents‘). Guiding language like this might be relevant. 

Spec writing is an organic process. Time, debate, consensus, pilot testing and iterative re-writes cause the spec 

to grow and to evolve and to better represent what its development team wishes to accomplish. We can follow this 

organic process by use of an audit trail (Li, 2006), which is a narrative of how we feel the test has improved. The 

beginning of this creative organic process is an interesting problem. We believe that most tests are created from tests 

we have already seen or have already experienced (perhaps as test takers). Often, test creation starts by looking at 

existing tests – a process known as reverse engineering. 

Perhaps reverse engineering is at the basis of everything. It is extremely difficult to be truly original in a test 

question.An ‗archetype‘ is a canonical item or task; it is the typical way to measure a particular target skill. 

Specification-driven testing often falls prey to archetypes. If we then step back and look at that item, we will often 

see echoes of an item or task that we have authored in the past, that we have suffered (as test takers) or that we have 

studied in a testing textbook or testing lecture. Perhaps all supposed spec-driven testing is actually a form of reverse 

engineering: we try to write a blueprint to fit item or task types – archetypes – that are already in our experience.★ 

 

REVERSE ENGINEERING AND PROMOTING TEACHER QUALITY 

Current approach to teacher quality: 

The big three teacher quality issues and their mainstream remedies: 

Address subject matter knowledge demands for new teachers (require subject matter major).  

Improve pedagogy training of new teachers (increased use of peer review, more student                                                                      

teaching) 

What to do about non-retiring teachers A.K.A. professional development? (Meaningful in-service training 

and/or hope for the best?)  

 

A REVERSE ENGINEERING APPROACH TO IMPROVE TEACHER QUALITY 

Instead of improving the pool of qualified teachers, reverse engineer the problem 

How does one get better quality teachers in the classroom? 

 Answer the following and work backwards:        

Question 1: Who hires teachers? 

A majority vote of a school board is necessary to authorize the offering of a job to an applicant in most states; 

To be considered for employment, the applicant has to be certified or a waiver/emergency certification requested by 

the district from the state bureau;  

Note: union membership follows signing employment contract 

Question 2: What does certification entail? 

In Pennsylvania and comparison states, some approved coursework, and passing test scores at a very minimal level 

(15‘th percentile); general and specific knowledge tests; 

 The standards for teacher certification are far less demanding than in law, accounting, or other regulated         

professions; ditto for professional development; 

Question 3: What are the effects of these low state certification standards? 

School boards can hire whomever they wish to since certification is not very demanding; 

In an average Pa. district, 40% of the teachers attended the district where they teach; 1/2 districts have no written 

policies;In Pa., as this % local rises, student achievement falls; as unemployment rises among districts, the % of 

locals hired rises. If districts choose to hire the most academically successful (QPA and high test scores), that is a 

purely local decision.If one looks at Pa. teacher test scores in a metro area, one sees rich districts not being selective 

and poor districts being selective, and conversely;in Pa., there are huge (often 40%+) differences within a metro area 

of initial subject knowledge; (see my report to Pa. State Board of Education, p.149) 
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MAJOR IMPLICATION # 1 OF REVERSE ENGINEERING THE TEACHER QUALITY ISSUE 

Unless the hiring decision is cleaned up, all bets are off in terms of improving the quality of new hires, and solving 

the quality problem; hiring problem is ―off-limits‖  

There are large numbers of certified teachers never hired still wanting to teach in many states; they are of highly 

variable quality. 

Question 4:  Why do school boards do what they do? 

Regulatory answer: 

 Because they can get away with it; it‘s entirely legal. And they are volunteers. 

Solution?  

Obligate boards via oath of office to: avoid direct and indirect conflicts of interest; similarly obligate them to act to 

ensure that each student learns to the maximum of capacity; 

Question 5: What does cleaning up the hiring decision entail? 

 Hiring on the basis of academic qualifications (subject knowledge) and promise in the classroom; contrast Kaplan 

SAT requirement (90‘th + percentile) to observed SAT‘s of employed teachers (35‘th percentile--2/3 of class are 

―smarter‖) 

Utilizing non-traditional sources of teachers 

Getting rid of conflicts of interest, ―bad nepotism‖ 

Question 6: Who are the foot draggers to answers reverse engineering provides? 

Traditional Schools of Education: enrollment will fall if not everyone can become or dream to become an 

elementary school teacher; loss of cross-subsidy to Arts & Sciences Departments; 

School Boards: lose their discretion to spend others money any way they want; 

Superintendents: ditto. Personnel policy and its implementation are hard work 

 

MAJOR IMPLICATION # 2 OF REVERSE ENGINEERING THE TEACHER QUALITY ISSUE 

Information for stakeholders about outcomes (student achievement) is crucial to ensure resources are properly 

utilized;Stakeholders are: the kids, their parents, the teachers, the principals and superintendent; the elected school 

board, and TAXPAYERS (the public); 

Critical role for public disclosure of outcomes and also personnel decisions; 

 

THE EDUCATIONAL ASSESSMENT OF ENGLISH LANGUAGE LEARNERS 

When ELLs enter school systems, they are generally tested individually to determine their skills in reading, writing, 

speaking, and listening in English. Depending on whether bilingual instruction is available, they may also be tested 

in their home language. Recently, a new set of tests have been developed which more fully measure academic 

language proficiency as well as Basic English skills. Results are used to determine student placement in programs 

and their eligibility for various language support services. Tests of English proficiency may continue to be used 

diagnostically at least annually to provide information about student language skills and competencies, as well as 

needs and areas of difficulty. Annual testing, specified under No Child Left behind Title III legislation, requires 

states to report percentages of students who progress and are exited from English language services. Such 

assessments may take the form of projects, quizzes, and tests assigned in the classroom, district- or statewide 

assessments, or other large-scale tests such as the National Assessment of Educational Progress (NAEP). The 

inclusion of English language learners in large-scale assessments and the reporting of their disaggregated results, as 

is mandated by the No Child Left Behind legislation, has prompted more focus on what large-scale assessments can 

actually tell us about ELLs. If an ELL child is unable to read a mathematics test question in large part because of 

language barriers to understanding, how can the tests and the specific items within have construct validity? 

 

TESTS OF ENGLISH LANGUAGE PROFICIENCY 

It is necessary to evaluate the English language skills of students whose first language is not English in order to 

place them in appropriate language programs, monitor progress, and guide decisions related to moving from one 

type of program to another or exiting from language services altogether. How these skills are measured impacts the 

measurement of academic achievement to the extent that language proficiency tests provide information needed to 

match students to proper testing options. Additionally, for accountability and validity purposes, understanding how 

English language arts assessments and English language proficiency assessments intersect has implications for the 

development of both types of tests. 
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As Cummins (1981) notes, ELLs display two different types of English language proficiency—one in the type 

of language used for social interaction (which Cummins dubs basic interpersonal communication skills, or BICS), 

and one in academic English (which Cummins terms Cognitive Academic Language Proficiency (CALP)). He 

argues that students can have well-developed proficiency in social English before they have developed proficiency 

in academic English.  

Gottlieb et al. (2003) suggests that social language proficiency is associated with language acquisition outside 

of school and informally in school, is representative of the language of social interaction, and is not grounded in 

academic standards. Academic language proficiency is associated with language acquisition that, in large part, is 

tied to schooling, is representative of more formal social as well as academic contexts, is driven by the language of 

content-based curriculum and instruction, and is grounded in a blending of general language proficiency and 

academic content standards. In general, assessments are being built to measure the language proficiency. 

  In general, assessments are being built to measure the language proficiency range from beginning to more 

Sophisticated in reading, writing, speaking and listening, in such a way that more proficient is defined by 

increasing linguistic complexity and use of technical language. 

Wong-Fillmore‘s vision (2002) suggests that students are English language learners until they reach parity with 

native speakers in terms of grade-level equivalence in English literacy measured by English/language arts tests and 

other school indicators. Acknowledging the demands of academic English means that assessment of English 

language proficiency should not be static; rather, it should develop in sophistication at each level of acquisition as 

student‘s age. 

As noted above, it is critical to measure the full range of English language acquisition, including academic 

language proficiency, to be able to obtain data to properly include all English language learners in academic tests. It 

is clear from preliminary studies of the taxonomy (Kopriva et al., 2006b; Koran and Kopriva, 2006) as well as 

findings from Kopriva et al. (in press) that types of appropriate options change substantially as students become 

more proficient in English. 

 

LARGE-SCALE ACADEMIC ACHIEVEMENT ASSESSMENTS 

Determining how ELLs are performing in content areas at the national or state level is problematic because current 

assessments have limitations that affect the accuracy and reliability of results. For example, as noted above, if ELL 

students are not able to decipher the questions they are asked due to the way those questions are presented, they will 

not be able to demonstrate fully whatever knowledge and skills they do have in the content area, such as 

mathematics or science, that is being tested.  It is sometimes incumbent upon educators and policymakers to gather 

multiple sources of information about English learners in order to make sound judgments about their educational 

status. 

It is also important to note that the overall academic achievement of ELLs has tended to lag behind that of other 

students. On average, elementary students receiving language services score below their English speaking 

counterparts on tests of reading and mathematics (National Center for Educational Statistics, 2003).  

The ELL population is not monolithic; Portes (1996) reminds readers that there is variability across the 

population. For example, more detailed, in-group analyses of the performance of English language learners suggest 

that ELLs born in this country outperform their immigrant counterparts on tests. ELLs who‘ve exited programs in 

some parts of the country, including Chicago, Texas, and New York, score very well on tests of 

Mathematics and reading—in some cases better than native English speakers. 

Many English language learners lack one or more the characteristics associated with test-taking ease. They may 

struggle with reading and writing in English, for example, or be unfamiliar with U.S. culture, testing formats, or 

testing purposes. These factors can become barriers to the ability of ELL students to access test items properly, and, 

to that extent, they can lead to test results with the potential to incorrectly reflect the skills of many in this 

population. Researchers tend to agree on several specific ELL-related factors that appear to affect ELL students‘ 

ability to access unaccommodated large-scale academic testing, including the following: 

• English acquisition 

• English literacy 

• Home language literacy 

• Language of instruction of tested content 

• Arrival time in U.S. schools 

• Consistency of schooling in U.S. schooling and in home country 

• Cultural proximity to U.S. mainstream practices in terms of daily life and schooling experiences 
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• Personal experiences, such as anxiety, frustration, or feeling overwhelmed, associated with standardized 

testing experiences. 

On the other hand, these educators as well as others (see Farr and Trumbull, 1997) also identify student 

strengths and compensatory strategies that can mitigate language, cultural, schooling, and contextual challenges. 

 

CONCLUSION 

Reverse Engineering can be used in different fields For example: in electronics, mechanics, language teaching and 

testing and etc. In science and technology, we can test a product or device so as to understand more about the 

material and manufacture. In language testing, we can analyze the test creation, and we try to generate equivalent 

items using the available actual questions as a guiding language. Reverse engineering is also used to improve 

teacher quality. The problems and obstacles in front of the teachers should be removed and a great attempt must be 

made to prepare qualified teachers. 
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