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Abstract

There is an ongoing debate about how much technology teachers should be using in

classrooms. People who support more technology in classrooms believe that technology is

progress and provides unique opportunities to students. People who are opposed to putting more

technology into the classroom are concerned about how it is being used and whether it actually

benefits students. This paper examines the strengths and weaknesses of arguments both for and

against technology in classrooms and concludes that it is in fact a false debate because it places

the blame on the technology itself rather than how it is being used by students and teachers. I

introduce this aspect as an alternative argument and support it with current research.
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Process Analysis Statement

I honestly do not know where to begin. The thesis process is stressful in general as you

typically encounter several roadblocks, both small and large, while conducting research. This

process is further complicated when experiencing a pandemic, causing your class to meet once a

week over Zoom instead of in-person twice a week.

My biggest obstacle was looking for widespread research that did not exist. My original

topic was to find cases where technology had completely failed in the classroom, but I could not

find an array of such news stories. Part of the problem was that this is still a relatively new

concept and educational technology is surprisingly under-researched. For those who have not

started the thesis process or are about to, do thorough research of your topic to ensure there is

substantial literature out there first. On the other hand, you could always do research of your own

that adds to an under-researched field.

Once I realized that my original idea was no longer feasible, I switched gears by looking

at the topic of educational technology from a different angle. I chose this topic in the first place

because I had an extremely negative experience with an online program in one of my high school

math classes. Until now, I always blamed the technology itself for my lack of learning and

understanding in the classroom (even though it was far from my first time using online math

programs in my educational career). I thought about the experience more and the obvious, honest

truth hit me: I did not learn math because my teacher did not teach it to me. Why was I blaming

the program? My school gave it to me to be used as a learning tool, but my teacher used it to

replace their instruction.

This realization led to another: this debate is not about technology at all. While certain

devices and programs can be faulty themselves, the problems with educational technology are
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caused by how they are used. I found that those who support educational technology would

typically avoid discussing the possibility of teachers and students misusing it or would simply

mention that the technology should not be misused. They would not entertain a solution for when

it inevitably happens. Meanwhile, this is a major point for those who argue against educational

technology, yet they still would place significant blame on the technology itself. This discovery

gave me the idea to analyze this long-standing debate, point out the flaws on both sides, and offer

a more accurate perspective.

There are a multitude of lessons that I learned from this process. As a veteran

procrastinator, having to meet deadlines throughout this process kept me on track. This was also

beneficial because it prevented me from losing the focus of my thesis. When researching, it is

easy to explore other areas connected to your subject that are not always relevant, which clouds

your thinking and distracts you from your primary goal. This especially applied to my thesis

because I was laying out arguments, so introducing additional factors into the debate would

complicate it even more. It was sometimes difficult for me to pick through what was important to

include and what should be left out to make my thesis cohesive. I also needed to know where I

was going with my research to allow my advisor to guide me in the process. Communication is

key when writing a thesis, so it is crucial that your advisor is aware of your ideas and your

direction.

This capstone experience gave me the opportunity to use what I learned about

educational theory and educational technology to guide my research. In my coursework, I was

able to see the pros and cons of technology from both the teacher and student perspectives, and I

became familiar with different types of technology and learning platforms. It was especially

interesting to complete this thesis in the middle of the 2020 COVID-19 pandemic as many
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schools were forced to switch to hybrid or completely virtual learning. Without technology, this

feat would have been impossible. This experience taught me, and hopefully many others, about

the importance of technology in our lives and the possibilities that exist because of it. I had to

take this reality into account when writing my thesis because we have reached the point where it

would not be wise to have a completely technology-free educational experience. While there are

drawbacks to how it can be used, it is a fantastic tool that changes the way teachers teach and

students learn.
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The False Debate on Technology in the Classroom: Why We Are Looking at It Incorrectly

We live in a time where children are born into households that contain an array of

technological devices, such as smartphones, computers, and TVs. There are children that learn

how to operate a smartphone before they ever step foot into their first year of school. The

question as to whether these devices should be present in the classroom has an obvious answer.

We are at a point in our society where imagining a school that is tech-free--at least at the

teacher-level--is absurd. The question that we are now facing is to what extent should technology

be implemented in the classroom and how it should be used.

The word technology applies to several resources that we use in our world, so it is

important to define it for the purpose of this paper. When I use technology, I am referring to

devices that have screens (e.g. tablets, computers, laptops, smartphones, etc.). This also clarifies

what type of technology is being referenced in this debate.

There are two extremes that tend to dominate this conversation: technology only harms

students’ education or technology is the ultimate panacea for the problems in our education

system. Neither of these stances on educational technology can be sufficiently substantiated

because neither of them are realistic. While there are problems that technology can exacerbate or

even cause, assuming that technology only creates problems requires one to completely disregard

the research on the positive effects of technology implementation in the classroom. Conversely,

many of the problems that exist in our education system have been present since before the

widespread implementation of technology. While technology can mitigate and/or solve some

problems, it cannot solve all of them. Tech-free problems require tech-free solutions.

The literature on this topic is far from complete. The research is mixed with some clear

indicators of how technology has succeeded and failed in the classroom. I dissected the
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arguments and research that is available to create a clear understanding of what we know and

what we need to know to fully determine the impact that technology has had on student

achievement. What I found was that we need to evaluate the technology based on how it is used

in the classroom instead of the quality of the technology itself.

Background

The history behind implementing new technology in the classroom is replete with issues.

Many of them can be attributed to lack of familiarity with new devices and programs on the part

of the school administrators and teachers. There were instances of schools purchasing new

computers without having the bandwidth and software to support them. These were clearly an

afterthought, but an expensive one as they rendered the new computers useless. As a result,

schools across the country had computers and even entire computer labs that were not being

used. When schools were able to use their computers, they often experienced technical

difficulties, glitches, and connectivity issues that affected productivity and teachers’ ability to

use them in their classrooms.

In his book, The Flickering Mind, Todd Oppenheimer (2003) outlines specific cases of

these issues. For example, a school district in Florida invested $2.1 million in 900 Apple IIs in

1983 (25). One of the elementary schools in the district reported that only a small number of

students and teachers had actually used them (25). There were teachers irritated by this

investment as the school dropped millions of dollars to implement computers that were not used

much while they are making an average of $19,300 per year (25).

In the 1970s, the Computer Curriculum Corporation (CCC) launched a program of

computer-assisted instruction (CAI) that featured drills students could do to practice their

material. The company experienced much success with this program through the remainder of
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the twentieth century and even into the beginning of the twenty-first century; by 1997, it had

made $128 million in revenue. In the late 1980s, evaluators from the Educational Products

Information Exchange (EPIE) surveyed how effectively the CAI was being used in the

classroom. To their dismay, they discovered that teachers were using it instead of human

instruction and interaction. The evaluators described it as a “‘dumping place’” (31). This is

worsened by the fact that CCC employees were sent to schools to encourage this reliance on the

program. By the mid-1990’s, additional empirical research had been done on CAI, “most of

which indicated that any boost in academic skill brought on by these programs was superficial at

best and often only temporary.” These drills proved to be helpful for improving standardized test

scores, benefitting low achievers the most. Meanwhile, high achievers experienced little

improvement after using CAI. On top of this, the program cost schools anywhere from $100,000

to over $1 million (31-32).

This is just a sample of the cases that Oppenheimer describes in The Flickering Mind. He

also describes what he has witnessed himself when traveling to schools to check out how

technology is being used in the classroom. He specifically chose schools that are known for their

technology use, allowing him to see its potential firsthand (xvii). He, too, was on a mission to

level out this debate and get a sense for what the real problems and solutions are.

Literature Review

There is a general debate occurring among technology executives, politicians, school

administrators, teachers, parents, and students as to how much technology students should use

while they are at school. Should they use technology in one class? A few classes? All classes?

Should they use it daily or only a few times a week? Some see the use of electronic devices as

the way of the future, while others are concerned about the consequences of excessive screen
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time and whether students are receiving adequate guidance from teachers. As technology is

increasingly implemented in classrooms across the country, it seems that the concerns of those

who are opposed to it are not being heard or considered.

Given the history of problems associated with schools implementing technology, it is

easy to see why people today are concerned about how much these devices are being pushed into

the classroom. Additionally, it is difficult to understand why schools that have lost thousands, if

not millions, of dollars are still pouring their money into new technological devices and

programs for their students. How do they know that teachers will be using them effectively or be

able to use them at all? AdvancED conducted a study on how students are using classroom

technology, and made some troubling conclusions. For three years, they observed students in

classrooms nationally and internationally to determine how much time was spent (1) using

“digital tools/technology to gather, evaluate and/or use information for learning”, (2) using

“digital tools/technology to conduct research, solve problems and/or create original works for

learning”, and (3) using “digital tools/technology to communicate and work collaboratively for

learning.” In all three categories, they found that over half of students observed were not using

technology for that specific purpose (Broekhuizen).

Aside from the negatives, there is a wealth of research out there that demonstrates how

technology can benefit student learning when used effectively by well-trained teachers. A 2017

study shows that students actively learn best when information is presented using multimedia

instead of text alone (Sawyer). Multimedia learning occurs when students are presented with

information visually and auditorily, allowing them to process information using two channels

instead of one (Cognitive, 2020). This also makes it easier to differentiate learning for students

with different learning styles. A good example of this is a Powerpoint presentation. When
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teachers effectively use this tool (i.e. the slides contain useful images and text), students are able

to visually absorb the information on the slides while also listening to their teachers explain the

material.  This can be beneficial for students with disabilities, especially those with visual or

hearing impairments. In a 2014 report, the authors reviewed several studies in an effort to make

policy suggestions for helping at-risk students succeed in school (Darling-Hammond). They

found that at-risk students benefit from environments that support interactive learning and

engagement and should also be given opportunities to use technology to create their own content

(Darling-Hammond).

Methodology

The goal of this thesis is to assess the arguments and research regarding technology use

in classrooms to draw conclusions about its effectiveness. This also allows me to determine what

we know and what we still need to find. I analyzed the debate surrounding classroom technology

use by splitting the arguments into 2 categories: those supporting technology and those opposing

technology.

My primary sources for this analysis are news articles, editorials, and public discussions.

I am using these types of sources because they provide good evidence of the current public

debate on technology use in the classroom. I looked through them to get an idea of what the main

arguments are and what evidence, if any, is provided to support the arguments. Once I collected a

sizable sample of high-profile arguments for each case, I conducted an analysis of them. I

assessed the logic behind the arguments and the evidence that they provided. Then, I compared

them against scholarly secondary sources to evaluate the validity of their claims. This analysis

allowed me to determine which arguments are valid based on known research.
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Once I analyzed both sides of the debate, I presented the perspective that I developed:

technology itself is not bad, but it can be used in positive and negative ways. I argue that

technology can only do what it is programmed to do, the way it is used determines its impact,

and it amplifies successes and failures that are already present. This is an alternative argument to

the prevailing arguments and is supported by personal accounts and research. What I found is

that the debate surrounding technology in the classroom does not necessarily view technology as

a tool to be used to further one’s learning.

Findings & Analysis

In this section, I discuss the arguments that support or oppose the use of technology in the

classroom. Once I describe an argument, I assess the validity of it using scholarly secondary

sources. Based on this analysis, I argue that this is a false debate because both of these

perspectives give technology itself too much credit. Alternatively, we should be looking at how

we are using it.

Why we should use technology in the classroom

These are some of the common arguments as to why we should continue to use and

increase the use of technology in the classroom. The 3 arguments detailed in this section are that

technology helps prepare students for future careers, keeps them engaged in class content, and

bridges the digital divide among students of different socio-econonmic statuses.

Career readiness. The essence of this argument is that putting technology in schools

gives students the opportunity to familiarize themselves with the devices and programs that they

may be expected to use in the workforce. These technological skills range from being able to

type quickly to familiarity with Microsoft programs. According to Common Sense Media (2016),

89% of parents agree that using technology in education can help prepare their children for
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today’s jobs (23). Findings from a Gallup poll (2019) reveal that over half of all middle and high

schools students surveyed agreed that having technology in the classroom helps them “prepare

for future jobs and careers” (Education, 36).

Clearly, many parents and students believe that using technology at school will help them

develop necessary skills for their future careers, but is that actually the case? Skeptics would be

shocked to hear just how valuable these skills actually are. Researchers at the Brookings

Institution recently analyzed “changes in the digital content of 545 occupations covering 90

percent of the U.S. workforce in all industries since 2001” to determine how digitalized U.S. jobs

have become (3). They rated the occupations based on the digital skill level they require and

assigned them a number from 1 to 100. These numbers were classified accordingly: high (greater

than 60), medium (33-60), and low (less than 33) (11). They found that the number of

occupations with high and medium levels of digitalization increased by 18% and 8%,

respectively, between 2002 and 2016 (16). This is an increase of 43 million jobs between the two

categories. In contrast, the number of occupations with low levels of digitalization decreased

significantly in that same time period. In 2002, over half of all jobs analyzed had low levels of

digitalization. In 2016, that number dropped to only 30% (16). With jobs becoming increasingly

digitalized over time, it would make perfect sense to teach the skills students would be expected

to have prior to joining the workforce (Muro, 2017).

Increased student engagement. One of the many cited benefits of technology is that it

increases student engagement. In other words, students feel more motivated to participate in

class. In 2013, Hoover City Schools in Birmingham, Alabama implemented Google

Chromebooks and G Suite in its classrooms. As a result, student engagement increased and

students who missed class could keep up with their work more easily (Hoover). According to
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Sharon Smith, who teaches social studies for Kyrene School District in Chandler, Arizona,

students are “inundated with 24/7 media, so they expect it” (Richtel, 2011). This suggests that

today’s students require access to technology to remain engaged.

This point is over-emphasized when discussing the benefits of technology. While student

engagement is important, it does not tell us to what extent students are learning. Quality of

teaching, learning, and student achievement should be the metrics by which we measure the

success of technology. There is no denying that students are engaged when technology is

involved; screens are extremely interactive and offer numerous possibilities. What matters is

what students are doing with the technology and if they are actually using it to learn.

Looking at the Hoover City Schools example, there are a few concerns. First, students at

these schools “regularly [top] the state average in ACT scores” and only 24% of their students

qualify for free/reduced lunch, indicating that they do not overwhelmingly serve underprivileged

students. Second, it boasts high quality teachers, many of whom have won Alabama Teacher of

the Year. In this setting, it would make sense why implementing Chromebooks and G Suite

worked well (Hoover).

On the other hand, it is a no-brainer why student engagement increased: the schools gave

each student a laptop and required them to use it as all of their classwork would be on it.

Students had no choice but to be engaged. The district also found that its students averaged 9.9

hours on their Chromebooks each day (Hoover). This is a questionable amount of daily screen

time, especially since it does not include the amount of time students spend watching TV,

playing video games, or using their smartphones. It would be a major concern to view 9.9 hours

of screen time a day in schoolwork alone as a positive thing.
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Technology will help bridge the digital divide. Schools that are able to provide the

latest in technology typically cater toward affluent students. Meanwhile, low-income students

have had to use textbooks, often ones that were dated or worn, and older pedagogical tools. In

recent years, schools have decided to implement technology on a 1:1 scale to give students

across various income levels more access to technology. The term “1:1” refers to 1 device for

each student, meaning every student in the school has their own laptop or tablet or whichever

device the school allows.

Much of this is rooted in the belief that technology improves learning and student

achievement. According to Dallas Dance, who was the Baltimore County Public Schools’

superintendent for about 5 years, “every school must provide an equitable digital learning

environment--including giving every student the same device” (Singer, 2017). When asked how

such a device would help a student in first grade, he responded that everyone has to have one in

order to maintain true equity (Singer, 2017).

There is a digital divide in this country. According to Common Sense Media (2019), only

73% of low-income teens and tweens (i.e. those aged 8 to 18 years old) have a computer at home

compared to 94% of high-income teens and tweens (Rideout). The problem with this argument is

that it assumes that technology is the reason why high-income students are performing well. It is

important that the divide is closed to guarantee that all students have access to technology at

home, but it is not going to necessarily improve student achievement. Low-income students are

not going to magically learn better when given a computer. They need someone who can

effectively facilitate that learning, which comes in the form of a teacher. Better teaching

practices, which can include incorporating technology, improve learning. As I will explore later

in this thesis, technology is a tool that can work wonders when used properly.
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Dallas Dance argues that we should ensure every student has the same device. This is

extremely problematic because he does not consider how students of different grade levels,

specifically young children in the elementary schools, could benefit from having their own

device. Again, simply giving them all the same technology to maintain equity does not improve

student achievement. It is irresponsible to implement a tool without knowing how it will be used.

Additionally, his school district was struggling with issues such as overcrowded classrooms,

brown tap water, and a lack of resources for students who have disabilities (Singer, 2017). As the

superintendent, he should not have been concerned about giving every student, including

first-graders, a device when some of the district’s buildings did not even have clean tap water for

its students.

Why we should limit technology in the classroom

Here are some of the primary arguments as to why we should restrict the amount of

technology that is implemented in the classroom. The 4 supporting arguments for this position

are that educational technology lacks sufficient research, is distracting, creates a new digital

divide, and leads to new ways for students to cheat.

Educational technology is not well-researched. Much of the research out there is based

on personal observations and survey responses which ask teachers and school administrators

about their thoughts on using technology in the classroom. One example is a 2019 Gallup report

in which researchers surveyed teachers, administrators, and students about their thoughts on the

importance of technology and its effectiveness, among other things (Education). In another study,

Cole and Sauers interviewed nine superintendents about their perceptions of the 1:1 initiative in

schools (Cole, 2018). This kind of research is important, but it is subjective and not a good way

to measure the true effectiveness of technology on a large scale.
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This finding is troubling since schools are implementing technology at a rate that one

would expect to be backed by significant research. Ironically, the Gallup researchers reported

that (1) only 27% of teachers surveyed agreed that “there is a lot of information available about

the effectiveness of the tools they currently use” and (2) 65% of administrators said “their district

has stopped using a digital learning tool because it did not improve student learning outcomes”

(Education 7).

The correlation between the implementation of technology and improved student

performance is hard to prove since there are many variables that need to be controlled in the

process. This is a good implication as to why there is not much out there, but still begs the

question as to why schools are so insistent on pushing technology into their classrooms if there is

not much research to support their decision. According to Richtel (2011), this behavior was

pushed by “a science and technology committee assembled by President Clinton”. The

committee reported on successful cases of schools that experienced positive outcomes (e.g.

increased test scores or decreased dropout rates) as a result of implementing computers, yet it

admitted that the research was inadequate. Regardless, the committee concluded that schools

should implement technology, even without the research to support it.

Clearly, this is a risk for everyone involved. Schools are dropping as much as thousands,

if not millions, of dollars on new programs and devices that may not work or may not be used.

Even if using new technology leads to increased student achievement, schools need to consider

whether this was the most cost-effective way to attain these gains. Depending on the quality of

teachers at the school, it could benefit more from hiring better teachers instead of investing in a

new technology that may or may not work.
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Technology is a distraction. These devices have the capacity to download games, social

media, and movies/TV shows that provide hours of entertainment. Schools have their own Wi-fi

that students must connect to in order to use their devices. These servers typically restrict which

websites students are able to use while they are at school. Innovative students are able to find

ways around these restrictions and access them anyways. When students become bored with the

homework that is on their screen, it is so easy for them to switch to some type of distraction that

the technology offers.

In an unusual twist, there are platforms that can be used to foster learning, but their

interactive features are too distracting for students. Oppenheimer (2003) spent time observing

students for his book and learned that students are not learning as much as one would think. In

one case, he was observing a social studies class of eleventh-graders as they were creating

Powerpoint presentations about the powers of Congress. The teacher directed him to a student

that she felt was creating excellent work. Upon viewing the student’s presentation, Oppenheimer

felt that the student achieved a surface-level understanding of the material-- equivalent to that of

a seventh or eighth grade student--even though the presentation itself looked clean and

professional. The student told him that he spent about 17 hours on it, 10 of which were dedicated

to designing the presentation. This student spent more time designing his Powerpoint than he did

researching the content going into it (xii).

At the end of the class, the teacher asked the students some basic questions about the

material they were researching, and only half of the students could answer them correctly. The

teacher later told Oppenheimer that her next lesson using Powerpoint would require students to

incorporate a video in their presentation. He was baffled as she told him that she saw the

program as a tool, but seemed to be organizing her lesson plans around it. He disagreed, seeing it
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as more of a distraction instead of a tool. If students are learning more about how to use

Powerpoint instead of the powers of Congress, they are not learning (xii-xiii).

This argument could be made about a lot of classroom materials: students can use paper

and writing utensils to doodle or pass notes when they should be working on an assignment.

Should we take away paper and writing utensils as well? At the end of the day, students will find

ways to distract themselves when they are bored with their schoolwork. Every student does this

at some point or another because they need a mental break after spending a significant amount of

time on one task. Why is it such a big deal when it comes to technology? While many students

truly enjoy drawing for fun, some do it out of pure boredom and would do something else if

given the option. With technology, there is something fun for everyone: online games, YouTube

videos, Netflix, drawing and painting, etc. When students have access to these options on the

same device that is designated for schoolwork, students will not shy away from them.

Additionally, there is a significant amount of research out there that demonstrates how

technology distracts students, negatively impacting their performance. Carter, Greenberg, and

Walker (2020) conducted an experiment at West Point to gauge the effect the presence of

technology can have on student achievement. Students were randomly assigned to one of three

groups: (1) technology was completely banned, (2) technology was allowed, but restricted, or (3)

technology was completely unrestricted (so long as the student was not obviously distracted).

Students across these three groups were taking the same course and using the exact same course

materials. In groups 2 and 3, students were allowed to use technology to take notes or view a

digital version of their textbook. The researchers used students’ performance on the final exam to

determine the effect technology had on their learning (Carter).
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Students who were in the technology-free classroom had the highest average score

(72.9%) while students in the classroom without technology restrictions had the lowest average

score (70.5%). Students in the somewhat restricted class had an average score of 71.4%. While

these scores may appear comparable, they have significant implications. In terms of GPA, “a

student in a classroom that prohibits computers is on equal footing with a peer who is in a class

that allows computers and whose GPA is one-third of a standard deviation higher--nearly the

difference between a B+ and an A- average” (Carter, 2019).

The findings of the West Point study were consistent with the findings of other research

on the topic. A study by Richard and Robert Patterson concluded that using computers in class

negatively affected academic performance by 0.14-0.37 points “on a four-point grade scale

among undergraduate students at a private liberal-arts college”. In another study, “students using

laptops in class had non-course-related software open and active 42 percent of the time” (Carter,

2019).

Oppenheimer’s observations revealed an interesting truth about classroom technology.

The devices and programs created for an educational or practical purpose can still be major

distractions for students. Even though he found a negative aspect of Powerpoint, it does not

mean that teachers should stop using it in their classrooms. This observation simply

demonstrated that teachers need to be more aware of how students are using the technology.

While it was important that the presentations those students created looked professional, it was

ridiculous that more time was spent designing slides than doing research. Clearly, the teacher did

not stress this point to her students as she, too, was caught up in the design of the presentations.
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The digital divide that isn’t. Opponents of excessive educational technology argue that

by attempting to narrow the digital divide, a different divide has been created: high-income

students learn from actual teachers while low-income students have to rely on technology.

Kentaro Toyama has spent a lot of time observing classrooms around the world and

seeing how technology is used. In 2013, he spent time at a Seattle private school called Lakeside

School, where many of its students are related to executives from Amazon and Microsoft. Every

student had a laptop, and the school was very tech-oriented. Toyama worked there as a substitute

tutor, and he made an interesting discovery. He helped students with varying levels of ability;

some were struggling while others just needed to be motivated to finish their assignments. He

realized that even though these students had a state-of-the-art education with a 9:1

student-teacher ratio, these parents were paying him to give their students additional guidance.

They believed that their children would benefit more if they learned from a person instead of a

computer (Toyama, 2015).

Believe it or not, there are actually schools that have restricted technology to the point

that their students do not use technology in the classroom until they are in eighth grade. These

are a series of private schools called the Waldorf schools. One of these in particular, the Waldorf

School of the Peninsula, is located in Silicon Valley. What is astonishing about this school is the

type of students that are enrolled there: 75% of its students “have parents with a strong high-tech

connection”. In other words, their parents work for tech companies such as Google and

Microsoft. Why are the parents who work for companies that depend on technology sending their

children to a school that limits technology in the classroom? According to Alan Eagle, an

employee at Google whose children attend this school, technology “has its time and place” and

he does not believe this is a contradiction. He also said that they “make technology as brain-dead
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easy to use as possible,” so children will be able to figure it out when they are older (Richtel

2011).

One of the defining features of this debate is about how to best engage children.

Opponents of the Waldorf education argue that engagement is about holding students’ attention,

which is something easily accomplished by a computer. Parents whose children attend Waldorf

“argue that real engagement comes from great teachers with interesting lesson plans” (Richtel

2011).

In the supporting arguments section, I addressed the argument that closing the digital

divide would improve student performance for low-SES students. I argued that closing the gap

would not solve this issue; it would actually create a different issue. As technology is pushed into

classrooms and students are encouraged to use it for learning, parents have realized the

importance of having an actual teacher teach the material to their children. Now, affluent parents

are putting their children into schools that limit technology and/or paying for tutoring to allow

their children to learn from a person instead of a device or program. This is why it is important

that schools spend time investing in good teachers as they are the ones who can facilitate

meaningful learning with technology.

Cheating. Students have found successful and unsuccessful ways of cheating in school,

whether that be on homework, quizzes, or exams. With technology, students have found more

innovative ways to cheat. Two universities recently discovered the lengths students will take to

cheat on exams.

Towards the end of the Spring 2020 semester, Georgia Tech and Boston University

caught their students using Chegg to cheat on their physics and chemistry finals, respectively. At

Georgia Tech, students within two different physics courses posted their final exam questions on
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Chegg and tutors on the website provided the solutions, not knowing that the questions were for

an exam. There were about 1,000 students enrolled in these courses, but they are unsure of how

many actually used Chegg to cheat. The university was in contact with Chegg about the

allegations, and Chegg agreed to release the names of all students who gained access to the

solutions while the final exam was open. The Boston University students also used Chegg in the

same way to obtain answers for their chemistry final (Downey, 2020).

One thing that needs to be considered is the fact that both of these college cheating

scandals occurred in the midst of the COVID-19 pandemic, and all universities went completely

online. Had these exams been administered in a classroom setting, this situation would have been

completely avoided. In the Georgia Tech case, students were given 24 hours to complete and

submit their exams, allowing them plenty of time to ask Chegg tutors for help and receive

feedback. On the other hand, the professors at Boston University made all students start their

exams at 8 am EST, regardless of time zone. This can have serious implications for their foreign

exchange students. It was not clear by the article how long these students had to complete the

exams, but they were allowed to use only their notes and textbooks as resources. While this made

things undoubtedly more challenging for students, they still know what cheating entails, and this

was clearly cheating.

Some of this misconduct could be explained by the fact that students feel more

comfortable with cheating when in an online setting. Dyer (2020) cited a startling statistic: over

70% of students in online courses have admitted to cheating. Part of this can be attributed to a

conclusion the authors made in their research: some of the students surveyed indicated that

exams were viewed as more important when proctored. “About 25% of the students responding

indicated that it should be expected that students will use whatever is available to them in a
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take-home or online test” (19). As a result, the authors strongly suggested that instructors who

give online exams should make sure they are proctored to deter this behavior.

This argument against technology only goes so far because students are able to cheat

using ways that do not require technology. This is more of a guidance issue. Students have

always found ways to cheat, and there are some ways that it has been made easier with

technology, but that is not the fault of the technology. Again, technology is a tool that can be

used in positive and negative ways. This is simply a way to misuse technology.

The Alternative Perspective: How technology is used/misused

These are alternative arguments to the two categories previously listed: technology only

does what it is programmed to do, how we use it makes a difference, and it simply amplifies

what is already occurring. These arguments do not view technology as a problem or a solution,

but at how it is used in a way that is positive or negative.

Technology merely does what it is programmed to do. Any expert in education should

recognize the name Les Perelman. As an educator, he has always fought against relying too

much on technology, and was especially critical of the SAT grading process. The essay portion

was previously graded by not a human, but by a computer. The general term used to describe this

was automatic essay scoring (AES). Perelman conducted an analysis that demonstrated AES

could not properly evaluate the quality of a student’s essay. He did this by counting the number

of words in each essay and comparing it to their scores. He put these numbers into an Excel

spreadsheet and found that “‘if you just graded [the essays] based on length without ever reading

them, you’d be right over 90 percent of the time’” (Fink, 2016).

Instead, Perelman pointed out that a computer is only as good as the person that

programmed it. Essentially, the computer was programmed to read an essay as if a human were
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reading it. Reflecting back on the process of grading these essays by hand revealed a similar

pattern. One weekend a year, thousands of teachers would gather together to grade these essays.

They were expected to only spend a maximum of 3 minutes per essay, all using the same grading

criteria. They would routinely check each others’ ratings to ensure consistency. This is clearly

not enough time to properly evaluate the quality of a student’s essay (Fink, 2016).

Technology will always be flawed because man is flawed, and man created technology.

This is a key reason why it is unreasonable to point the finger at technology itself when it does

not yield the outcomes that we expected of it. In this way, it works as a mirror. When we

program it to work like a human, then the issues that humans have are also programmed into it

and will become apparent the more it is used.

This also ties in with the argument that technology cannot always identify where students

are struggling. It takes a human who can ask clarifying questions to discover exactly what

students do not understand. Technological devices can only answer the questions they were

programmed to answer and provide the answers that they were programmed to give. These

devices can act like humans, but they cannot think like humans.

As intelligent as these devices may seem, they can only go so far to determine what a

student does and does not understand. Natalie Wexler (2020), an education journalist, described

some observations she made about how students interact with technology in an MIT Technology

Review article. She did this in a first grade classroom at a school that served low-income

students and had a 1:1 policy with iPads and computers. The students were working on math

problems that were tailored to their own abilities.

As Wexler walked around the classroom, she noticed two students in particular who were

struggling with their math problems. The first student could not correctly answer a question that
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asked him to “combine” the numbers 3 and 8. She found that he did not understand what was

meant by “combine”. Once she explained it to him, he managed to answer it correctly. The

second student was struggling with the following question: What number comes before 84? He

answered 85, 86, and 87, getting it wrong every time. She asked him a simpler question: What

number comes before 4? He answered “5”. Again, Wexler found that this student did not

understand what the word “before” meant. When she explained it to him, the student arrived at

the correct answer, 83. The computer program did not have the ability to determine why the

students were getting the wrong answer; it solely knew that the students could not arrive at the

correct answer (Wexler, 2020).

This is one of the most frustrating aspects about learning from an educational program.

As engaging and exciting as it may be, it is easy to get frustrated when you need a better

explanation than the one the program gives you. When a student struggles to understand a

concept, their teacher can pose meaningful questions in a way that guides the student toward that

understanding. Unfortunately, an educational program cannot take a student through this

questioning process. It is only capable of doing what it was programmed to do. If a student gets a

question wrong, they may see only an error message or receive an explanation that does not

break it down well enough for them. In either case, it is stressful for the student because they

cannot figure out the answer and the program is not being helpful.

How we use technology makes the difference. People in the middle of this issue

recognize both the pros and cons of technology and reconcile them using this argument. Many of

the issues that arise with using technology (aside from technological difficulties) are a direct

result of misuse. Students can learn using technology, but they should not be expected to use it

with little to no guidance from their teacher. A common complaint about expecting teachers to
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use technology in their classrooms is that they are not provided with sufficient training to

implement it effectively. Because of this, teachers either do not use the technology much, or

attempt to use it without success. Other teachers allow themselves to be replaced by the

technology and encourage their students to rely on it for learning. In turn, students do not feel as

supported in their learning.

On a positive note, many teachers have demonstrated how using technology properly

could help themselves and their students. Linda Darling-Hammond outlined some of these uses

in her Forbes article, describing that she has “seen how teachers are sharing curriculum and

lesson plans with each other on-line; how assistive technologies are supporting students with

disabilities; and how young people are using technology for research to produce newspapers,

projects, and websites” (Darling-Hammond, 2019).

The law of amplification. Though it may not have been called by this term, this is an

argument that has been around for a while. Kentaro Toyama uses this term to describe how the

principal effect of technology “is to amplify human forces, so in education, technologies amplify

whatever pedagogical capacity is already there.” Simply put, it makes good things better and bad

things worse. One area in which this is especially prevalent is student interests. “Children have a

natural desire to learn and play and grow. But they also have a natural desire to distract

themselves with Angry Birds. Digital technology amplifies both of these appetites.” When a

device can be utilized both for educational and entertainment purposes, children typically choose

entertainment, especially when they are left alone (Toyama, 2015).

This idea could also be applied to students of different economic classes and supports the

argument that we have a new digital divide. Imagine two schools. One school has students that

are mostly low-income and the other school has students that are mostly affluent. Both schools
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are starting a soccer team and are given a brand new soccer field and all of the equipment needed

to practice and play their games. Assuming that both schools were given the exact same

resources, those who are pro-technology would argue that both schools have a fair opportunity at

being successful. Is that the case? Does it matter how nice the field is when the wealthier

students can afford more expensive, high-quality footwear and hire a private coach to help them

outside of school? Without regard to ability, wealthier students can afford luxuries that give them

an advantage over students who must rely on raw talent and limited assistance from their school

to be successful. With this in mind, can we really say that giving students equal access to

technology will improve student performance?

Again, we need to identify where the student needs help. Not all students need the same

solution to their problems. As teachers, we are taught to differentiate instruction. We know that

teaching to the middle does not work well for students who perform above or below average.

What if one student could benefit from a program that challenges them while another just needs

one-on-one time with a teacher instead of a computer? Students have different needs and

different solutions are required to fulfill them. We cannot just throw the same solution at all of

our problems; this accomplishes nothing.

Significance

One key way to help settle this debate to an extent is through research. If increasing

technology in the classroom improves student achievement, then well-designed studies will show

this correlation. If these studies show that implementing technology in the classroom correlates

with a negative or zero effect on student achievement, schools may consider slowing down on

technology implementation. Even if these negative consequences are due to misuse by teachers

or administrators, this is a problem that needs to be addressed. Schools should consider more
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professional development opportunities for teachers to allow them to learn how to use these

devices and programs to the best of their potential. There will still be teachers that do not use

these technologies as they should, relying on the tech to solely do the teaching while they will

simply be answering any questions that students have. Again, much of this comes down to how

the technology is used, not the technology itself. Because of this, schools experiencing negative

consequences with technology implementation should consider allocating more money to

classroom resources, supplies, and hiring better teachers.

With all of the technology that has been put into schools, there is no reason that we

cannot conduct research on it. Our classrooms are a playground for educational technology

researchers. They should take full advantage of it to determine how beneficial some of these

programs and devices are for our students and how well teachers are using them to benefit their

students.

This research also revealed a focus on the importance of addressing students’ individual

needs. It is a lazy solution to hand every student a computer and work with a small group of

students who are struggling or require more challenging work. We need to identify students’

needs and address them in ways that may or may not involve technology. Again, technology is a

tool that can serve an important purpose in our classrooms. When used properly, it can yield

amazing results.
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