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Abstract 

The introduction of computer-based testing in high-stakes exams requires many 

considerations. Some students may not be able to adapt to the new format due to the 

inability to apply the many test taking skills they have acquired from taking paper-

delivered exam such as underlining/highlighting, note taking, and crossing-out wrong 

answers. These skills may help the student achieve a higher score. Past research has shown 

computerized exam may also increase test anxiety, which can be an underlying cause of 

lower performance. My research analyzed 60 mock regents paper-based exams and 

measured the frequency of testing strategies: highlighting/underlining, elimination, and 

circling of answers. The data also showed 100% of students used one of the testing skill 

methods indicating there is something important and unique about the paper format.  

Another interesting finding is that 100% of the English Language Learner (ELLs) and 

Special Education students used one of the test taking techniques, and 54% used all three 

methods.  There were an additional 15 students who were not ELLs or Special Education 

students who used elimination on 50% of the multiple-choice questions. These students 

would most likely benefit from paper-delivered exams, or would more likely be adversely 

affected by taking computer-based exams, as they will not benefit from any 

accommodations made readily available to special education students. While there are 

many benefits to testing in computer-delivered format, a cautious introduction is warranted. 

Keywords: CBT, Computerized-exams, paper-and-pencil 
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The Cautious Introduction of Computer-based Exams 

Technological advances and the increase in computer availability have led to a revolution 

in computerized exams. Computerized assessments are becoming an attractive testing method 

because they require fewer proctors, provide faster results, are less prone to errors and, in some 

cases, provide fewer opportunities to cheating.  Instructors are also turning to online testing 

because it is convenient for scheduling purposes, saves time grading, costs less than paper-and-

pencil exams and automatically enters grades which frees up class time. The Graduate Record 

Examination (GRE) and statewide-standardized test are examples of exams that have begun 

phasing out the traditionally paper-delivered exams in favor of computer-delivered formats.  

There are many benefits to testing in computer-delivered format. However, a cautious 

introduction to computer-delivered formats is warranted. Students may not be able to apply the 

many test taking skills they have acquired from taking paper-delivered exams to computerized 

formats such as underlining and highlighting, note taking and the process of elimination. These 

skills may help the student achieve a higher score. Students with disabilities may be at a greater 

risk of being unable to perform as well on computerized versions of exams. 

Statement of the Problem 

Early research almost exclusively focuses on theoretical issues such as improving measures 

efficiency by achieving test reliability. However, practical issues such as test environment, test 

anxiety and the implementation of paper-and pencil test strategies to computer format are 

important factors that need to be studied and it is necessary to consider whether or not 

transitioning testing to computer formats should be applied to all students.  Some students may 
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be unable to adapt to the new computerized testing platforms due to the inability to use paper-

and-pencil test strategies they have acquired throughout the many years of paper-and-pencil 

testing.  

Purpose of Study 

The purpose of this study is to examine which paper-and-pencil strategies are being utilized 

by students on paper-based mock regents and if a correlation exists between testing 

methods and the final score.  

Significance of Study 

Recent public policy has used standardized testing as a strategy to establish accountability 

measures for public education.  Many states have already begun adapting computerized 

standardized testing. The computerization of exams may alter student’s performance but also 

leaves teachers facing additional challenges to find computer-based test taking strategies to 

teach. Teachers will be held accountable for student’s performance, which can dependent on the 

student’s ability to adapt to the computer-format. 

Definition of Terms 

Paper-and-pencil exam: Refers to traditional test taking with a pencil, paper test booklet 

and scantron answer sheets 

Computerized-testing:  Exam or test prepare and taken by student on a desktop or laptop  

Computer –delivered: exam in a computerized format taken on a computer. 

Process of elimination: crossing-out perceived wrong answers on multiple-choice 

questions. 
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Individual educational program( IEP): Is a document that is created through team effort ,usually by special 

education teacher, school psychologist and parent, for each public school child who needs special education. The 

IEP details specific accommodations, goals and rubrics on how the student progress will be measure.  

Scantron: bubble sheets used to score multiple-choice exams via scanning and computer analysis program 

Test reliability: is the degree in which an assessment tool produces stable and reliability results over time. 

 

Research Question 

What do test-makers and policy makers need to consider before the introduction of 

computer-deliver standardized test? 

Limitations 

Due to time constraint the data was collected from only one grade  (10th grade) and one 

subject  (Global History and Geography) mock regents.  

Delimitation? 

This study focused only on the multiple-choice section of the Global History and 

Geography mock regents for correlations analysis, because essay and short answers may be 

subjective.  This study was conducted in an all-girls public school in the Bronx because this 

particular school heavily incorporated technology in every classroom. It was important for 

students to have heavy exposure to technology in this research to explore if these students 

would traditional paper-and-pencil test taking strategies. 

 

LITERATURE REVIEW 

The Graduate Record Examination (GRE) and nationwide standardized exams are examples of exams that 

have been converted from conventional paper-and-pencil to computerized forms.  Many of these computerized 
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exams test reading comprehension. Research has shown highlighting text as a study method increases information 

recall and reading comprehension. On the other hand, high anxiety has been shown to produce lower performance 

on exams. Our research will help discover if highlighting will reduce anxiety in computerized and/or manual 

testing, consequently increasing reading comprehension. 

 An experiment testing pilot’s aircraft recognition using computer-based and paper-based measures showed 

there were no significant differences in reliability or internal consistency between the exams. However, the paper-

based measure of average degree of confidence in recognition judgments was more reliable than computer-based 

measures (Federico, 1989).  Similarly, research by Anakwe (2008) found no significant differences in the values of 

student performance in computer and paper forms of an accounting test.  Another study evaluated the comparability 

of two version of a certificate test and found no differences between the paper and computer versions (Puhan, 

Boughton, & Kim, 2007).  A different experiment compared performance of high, average and low-achieving 

middle school students who were given parallel versions of a computer-based test or a paper-pencil math test. The 

results show low-achieving students were able to navigate the test and spend similar time intervals solving the 

problems as the more advanced students. This study suggests computer-based tests may serve as a learning tool for 

low-achieving students. (Bottge, Rueda, Kwon, Grant, &LaRoque, 2009). In past research, test forms did not 

significantly affect the performance of students. 

 As technology advances former paper material gets digitized. The Kindle and the Nook are two electronic 

devices that reject the old way of reading and enhance the digital forms of books. A study done by Jong and Bus 

(2002), observe the differences among kindergarteners reading the same book in either regular or electronic 

formats. The research revealed the regular format was more supportive of learning about the story content and 

phrasing than the electronic version of the books in the participants. The electronic version was less efficient in 

supporting internalization of the story content. Jong and Bus (2002) suggest electronic books are a valuable 

supplement and offer overlapping complementary experience with the written form of word and the story content.  

Kobrin and Young (2003) study found that computerize and paper-and-pencil tests are similar cognitively in 

upperclassmen undergraduate students. They also found computerized tests may also encourage construct-relevant 
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behavior than paper-and-pencil tests.   A carefully constructed test has no medium affect according to Mead and 

Drasgow (1993). 

 Highlighting is a popular study method students use to increase the amount of information retained. 

Research on high school students using different study method such as: study without note-taking or underlining, 

underlining text and lastly outlining during study, show no significant difference between methods and immediate 

recall of passage read.  (Mathews, 1938). However more recent studies show active highlighting improves retention 

of selected text material for undergraduate college students. Results also showed graduate college students who 

used traditional underlining found it was effective as an emphasis technique (Fowler, & Barker, 1974). Another 

study compared secondary and postsecondary students to examine the effectiveness of different method of studying 

and ability to retain main ideas. Those who read and underlined, recalled significantly more main ideas that 

students who used direct reading alone. (Draheim, 1986).  Another study suggests underlining may be 

counterproductive for inferential recall (Peterson, 1992).  Research shows university students who were trained in 

highlighting and self-regulating outperformed those who had no training or just highlighting training (Leutner, 

Leopold, & Den Elzen-Rump, 2007). This study shows that knowing how and what is important to highlight can 

increase your understanding in reading and help you retain more information.  

 The relationship between anxiety and student performances has been studied over many years.  A study on 

4th graders reading comprehension were assessed in three groups: one-hour reading comprehension assessment on 

paper, computer with scrolling text or computer using paging text to navigate through passages. There were no 

significant differences in reading comprehension score across the testing modes. This may be due to unusually high 

computer access and higher socio-economic status. The survey response, completion rates and student observations 

provided evidence computer anxiety generally did not interfere with student ability to take the assessment. 

Provided highlighters and review markers were useful for some students. (Higgins, Russell & Hoffmann, 2005). 

However, another study showed computer-administered test can potentially increase test anxiety and depress test 

performance for examinees that are unfamiliar with computers. (Llabre, Clements, Fitzhugh, & Lancelotta, 1987). 

Computer familiarity may very well affect student’s anxiety level, thus performance.  Stowell and Bennett’s (2010) 

study results suggest students who normally experience high levels of anxiety in the classroom have a reduce test 
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anxiety when taking online exams. Students with low anxiety in the classroom had high anxiety when taking online 

exams. Those students that reported comparable levels of test anxiety performed equally well under both exam 

conditions. The relationship between test anxiety and exam performance was weaker in the online setting than the 

classroom. (Stowell, & Bennett, 2010). Anxiety and format of testing affects the individual test taker. 

 In summary, research has shown there are no differences between paper-and-pencil and computerized 

testing. Retaining story content and phrasing is supported more in the regular book format than the electronic 

version, but overall if a test is carefully constructed, there will be no differences.  Highlighting text improves 

retention of selected text and underlining helps retain main ideas. Training on highlighting can help reading 

comprehension in that it allows the reader to understand what is important in the text. Anxiety on computerized 

exams can be related to familiarity with computers. Computer-administered testing can lead to an increase in test 

anxiety and depress student’s performances that are not familiar with computers.  Also students who experience 

high levels of anxiety in a classroom setting experience lower levels of anxiety in an online setting; the opposite is 

true for those who experience high levels of anxiety in computer setting will experience low levels of anxiety in the 

classroom setting.  However the relationship between test anxiety and exam performance was weaker in the online 

setting than in the classroom.     

Research is lacking that specifically examines which test taking skills methods are used 

by students with heavy exposure of technology on paper-delivered exams.  This study will 

investigate if a relationship exists between methods of test taking skill and score. This study will 

also investigate if a difference exists between students with individual education plans and those 

with no accommodations.   

 This research study will answer the following questions: Are students who have 

heavy exposure to technology prone to using traditional paper-based test taking skills? Do 

students who use test taking methods (underlining/highlighting, circling answers, and 

elimination) score higher than students that do not use these methods? How do students 
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with individual education plans differ in testing methods usage from students without 

accommodations? Are there students without accommodation that may benefit from paper-

delivered exam? 

METHODOLOGY 

Research Design 

Participants 

Participants included 60 tenth grade female students enrolled in a public New York City all girls 

6-12 grade school located in the Mount Hope neighborhood in the Bronx, N.Y. 

Design 

All students are mandated to take one pre-test for all core subjects in which they will take a 

Regents or statewide standardized test in the spring semester (English Language Arts, 

Mathematics, Global History and Geography/Global, Science). I gathered data by reviewing the 

“Global Regents 2016” exam booklets. Students had one 45-minute period to complete the 60 

multiple choice questions and 5 extended responses exam. Students with individual educational 

program (IEP) that detailed a need for extra time had up to 90 minutes to complete the exam. 

Students received one core exam per day during one week. Only the multiple-choice questions 

were used to analyze if students made use of any written test strategy type.  

Independent Variable 

The independent variable is whether and how a student deployed one of the test taking 

strategies described: Elimination, Circling Answers, Underlining 
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None: The student did not use a testing taking skill 

Elimination: The student crossed-out perceived incorrect answers. 

Circled Answer: The student circled the perceived correct answer 

Underline: The student used underlining of key words or phrases  

 

Another independent variable will be if the student is classified as a General Education 

student, English Language Learner or Special Education student. 

 

Dependent Variables 

My dependent variables will be the score the student received in the multiple choice 

questions section of the Global Regents 2016 exam.  

 

Procedures 

Data Collection and Scoring 

Participants took the 2016 Global Regents within 45 minutes during their Global History 

and Geography class. Special Education students with extended time listed on their IEPs 

received 90-minute accommodation to complete the exam and were moved to a separate 

testing location. For this study, only the sixty multiple-choice questions were taking into 

consideration when analyzing the data.  Booklets and answer sheets (scantrons) were 

collected by moderators. The moderator scanned scantrons to a computer program and 

scores were populated for their multiple-choice answers. A small sample of students who 
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underlined during the short answer portion were analyzed to determine frequency of 

underlining and if the short answer was scored by the moderator correctly. This was 

important to see if students who underlined short answers answered correctly.  

RESULTS 

 All participants were female. Ethnic backgrounds were distributed as follows:  43.3% of 

the sample are African Americans, 50% are Latino/Hispanics, and 6.7% are others. Of the sixty 

students, 10% (6) of students were special education students who had individualized education 

plans and 8.3% (5) students were English Language Learners.  

100% of the students used at least one test taking skills. They all used either process of 

elimination, circled answers, and/or underlining.  

Process of elimination: 

50 Students or 83%, used process of elimination during their multiple choice portion of 

the exam.  Of these, twenty-one students used elimination on 1-10 questions. Ten students used 

elimination on 11-20 questions. Four students used it on 21-30 questions. One student used 

Elimination on 21-30 questions. Fourteen students used elimination on 41-50 questions.  (Figure 

1.) 

 

 

Figure 1 
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Circled Selection: 

59 students or 98% circled their selected answer.  

Underlining: 

16 students, or 32%, underlined keywords or phrases during the multiple-choice questions.  

40 students, or 67%, underline key words or phrases during the short response portion of the 

exam. Of these 40 students, 95.75% of their collective answers were correct. 
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 Multiple choice answers average was (M=27.18, SD=? ) resulting in 54% correct 

answers. 

 A Pearson Correlation between using elimination and score was not significant 

r(60)=.241. Although not significant, the relationship showed a weak positive correlation. 

  A Pearson Correlation between circling answers and score was not significant r 

(60)=0.1789 . 

A Pearson Correlation between underlining in multiple choice questions and score was 

not significant    r(60)= 0.0569. 

A Pearson Correlation between underlining in short responses and score of short response 

questions was not significant r(60)=0.316. 
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                                                  CHAPTER V 

DISCUSSION 

The results from the data collected indicated there were a slightly positive but no 

significant correlations between any of the testing skills methods and the final score. 

However, the data also showed 100% of students used at least one of the testing strategies 

and wrote in their booklets although there was no need to do so. More importantly 50 of the 

60 students used the elimination method, which may be essential in their thought 

processing when taking an exam.  Another interesting find is 100% of the English 

Language Learner (ELLs) and Special Education Students used one of the test taking 

techniques. Six out of the eleven students (54%) used all three methods.  There were an 

additional 15 students who were not ELLs or Special Education students who used 

elimination on 50% of the multiple-choice questions. These students would most likely 

benefit from paper-deliver exams, or would be mostly impacted with computer-derived 

exams, as they will not benefit from any accommodations made readily available to special 

education students.  

Implications 

Education Policy 

As we continue to move forward in our technologically advanced world, we must consider 

the impact computerized testing poses on our students. Perhaps having options to eliminate 

choices in a multiple choice computerized exam, and incorporating other methods 

mentioned throughout this study will help transition students from paper-and-pen testing.  
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Expanding the opportunities for students to take exams on their chosen format preference 

will be inclusive to students who may otherwise not receive the accommodation they need 

to excel on these exams.  

Limitations 

This study had a very small sample of a particular population: female students 

attending an all-girls school in the Bronx, with heavy instruction on computers, iPads, and 

Smart Boards interactive panel. This study may yield different result should it be conducted 

in a school that does not have technology readily available or implemented in every class 

like this school.  

Student scores may have also been skewed as student know they will not be graded 

on exams and in fact know their end of the year score will later be compared to this pre-

test. Student took exams all week and may not have tried their best. 

Directions for Future Research 

Future Studies should focus on using a more diverse and larger population sample. Future 

studies may want to analyze standardized exams that have been computerized to evaluate if 

testing strategizes found on paper-formats have been translated to computer versions to 

facilitate the transition and help students continue to test in similar ways.  

Conclusion 

There has been incremental growth in computer-based statewide standardized testing as an 

alternative to paper-and-pencil testing.  Early research focuses intensely on test reliability. 

However, my data shows that practical issues such as test environment, test anxiety and the 
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implementation of paper test strategies to computer format are important factors that need 

to be studied. We must consider whether transitioning testing to computer formats should 

be applied to all students.  Astonishingly, 21 students (35%) used all three testing strategies 

and of these 15 students or 20% of students were not English Language Learners (ELLs) or 

Special Education (Sped) students. This is a significant finding because Sped student and 

ELLs are the students who are often considered when thinking about special testing 

accommodation. However, 20% of non-ELLs and general education student test takers 

found value in these test strategies, which to my knowledge have not yet been implemented 

into computer testing.  These students may stand to be the most disadvantaged if given no 

choice to take computerized exams in paper format. The Graduate Record Examinations 

(GRE) is generally taken on the computer. The option to take a paper-based format is 

limited to three times a year at specific locations. These locations may be miles away from 

students’ homes. Students who prefer paper-and-pencil exams over computerized exams 

due to test anxiety and test performance are clearly disadvantaged due to limited 

accessibility and flexibility. These are students who would not receive the accommodations 

that may improve their grade and may improve their testing environment.  

Test makers and policy makers should consider adding the process of elimination to 

computer test formats.  Students should be given a choice on the testing format that would 

best benefit their specific need. All testing centers should offer both types exam formats to 

benefit all students.  With these considerations, I believe more students would have a fair 

chance to do their best on standardized exams.  
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Appendices 

Appendix A: 

 

 

        

 

Total 

1-10 

Questions 

11-20 

Questions 

21-30 

Questions 

31-40 

Questions 

41-50 

Questions 

51-60 

Questions 

Elimination 50 21 10 4 4 1 14 

Circled Answer 59 6 5 1 
   Underlining 

Multiple Choice 16 12 3 0 
   Undeerlining Short 

Response 40 24 11 3 
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Appendix C: 
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Appendix D: Mock Regents  
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