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ABSTRACT 
 

 Information and communication technologies were implemented with the purpose 
of improving student performance as well as increase the number of students with 
positive attitudes towards learning science.  Classroom activities, homework assignments, 
alternative forms of submission of assignments, assessments, and contact outside of class 
were conducted with various forms of information and communication technologies.  
Students demonstrated an increase in positive attitudes towards learning science through 
technology-based modalities.  However, more study with a larger sample size needs to be 
completed to determine if increase in student academic performance was a result of the 
treatment outlined here.  
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INTRODUCTION AND BACKGROUND 

 

Theory and Rationale 

 

The application of Information and Communication Technologies (ICT) is an 

important shift in instruction that has changed the way students are educated in the 21st 

century.  To determine how ICT might be used successfully at the high school level, I 

identified and implemented several modes of ICT.  These methods included the delivery 

of information and concepts, creation of space virtually for students to collaborate in their 

learning, assignments that incorporated formative and summative assessments, and 

requested alternative submission formats for selected assignments in 11th grade 

chemistry. 

Many concepts in chemistry are difficult for students to understand due to the 

complexity of the particulate nature of matter as well as the practical math required to 

make sense of explanatory data.  Often a student will get stymied with the math and stop 

thinking about the bigger conceptual picture, a paralysis that might be alleviated by using 

these different ICT modalities.  By interweaving modes of technology students already 

use outside of the school setting into the curriculum, I sought to open greater access to 

the information rather than having to get it directly from me, their instructor.  Increasing 

student exposure to difficult conceptual ideas in ways suited for different learning styles, 

and at a student’s own pace and repetition level, has been shown to improve student 

comprehension, overall academic performance, and attitudes toward learning, specifically 

in science.  I sought to find out if this were true using ICT in a variety of ways while 
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teaching chemistry: gauges of success included student understanding of specific 

chemistry concepts, overall grades in chemistry, and attitudes towards science. 

 

Study Background 

 

 Technology is an integral part of teaching third and fifth period chemistry at The 

Center School (TCS), an arts focused high school in the Seattle Public School District.  

The other section of chemistry is taught by a different teacher and though the same 

curriculum is used, implementation can be extremely different.  Since student 

engagement is an emphasized part of our Continuous School Improvement Plan (CSIP), 

integration of technology was chosen as a way to draw students in and keep them 

interested in science, typically a difficult subject. 

Student attitudes toward technology were gauged by 11 Likert Scale-type 

responses and one open-ended response via GoogleDoc survey administered on laptops 

in class.  This survey served as an initial gauge of student attitudes and was repeated mid-

way through the treatment as well as after treatment was completed.  Students were also 

asked to reflect on technology-based in-class and homework assignments via written 

responses throughout the treatment period.  As a substitute for an end-of-unit assessment, 

students created infographics demonstrating their knowledge of water and solutions.  

They were also surveyed regarding the use of technology for this project and their effort 

and focus toward the completion of this alternative assessment.  Finally, students’ overall 

grades were used as a measurement of overall understanding. 
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Teaching and Classroom Environment 

 

I teach two sections of 11th grade chemistry at The Center School (TCS), an arts-

focused high school in the Seattle Public School District.  It is uniquely urban and 

occupies a portion of the Center House building at the Seattle Center campus that was 

built for the 1962 World’s Fair. 

Currently, 299 students attend TCS, which only has 10 classrooms.  Our school 

has students from a variety of neighborhoods throughout the city.  The Seattle School 

District recently implemented a new school assignment plan and TCS is one of three 

secondary schools students can choose to attend: if a student doesn’t want to attend their 

designated school they can opt to join the student body at one of the three choice schools. 

Sixty nine percent of the students are Caucasian (white) and the other thirty one percent 

of the students come from Black (9%), Hispanic (9%), Asian/Pacific Islander (6%), 

Multiracial (5%), and American Indian (1%) backgrounds (Seattle Public Schools, 2011).  

Students’ social and financial status suggests they likely enjoy a middle to upper-middle 

class position in our corner of the United States.  One indicator of this fact: free and 

reduced lunch numbers are relatively low (17%) but have inched up since our last school 

report from the 2008-2009 school year (12%), probably due to the downturn in the 

economy in late 2008 (Seattle Public Schools, 2011). 

One demographic statistic that sets TCS apart from other high schools in the 

district, however, is one not formally recorded: it has the highest ratio of students in the 

District identifying as lesbian, gay, bisexual, transgender, or questioning (LGBTQ).  This 

anecdotal comparison is based on discussions conducted at professional development 
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activities with faculty at other Seattle high schools as well as unusually high acceptance 

rates for students of differing sexual identities. 

Academically, students at TCS are quite capable compared to students at other 

high schools in the District based on both their dropout rate and scores on state 

standardized tests (Seattle Public Schools, 2011).  However, academic ability is 

hampered by recreational drug use.  As part of my role as the school’s health teacher, I 

administered a self-produced anonymous survey to all nineth grade students regarding 

their personal environment: drug, alcohol, and tobacco use; home life; dating and sexual 

activities; mental health; etc.  In this year’s administration of the survey, 60% of them 

admitted to taking prescription drugs, whether prescribed for them or illegally (Zupke, 

2011).  Also reported in student surveys over the past 4 years and correlated with 

increased requests for 504s (educational plans designed to serve students who don’t fall 

under the ADA’s IEP program) are disproportionately high rate of students with severe 

anxiety and depression as well as the difficulties that come from expressing their 

sexuality in families that often do not approve. However, our students perform very well 

when sober and stable; they do not suffer from hunger, lack of shelter, or abuse, things 

that affect students at other urban high schools to a greater amount. 

 

Focus Statement 

 

Student learning is a common focus for educators, administrators, and parents.  

As students are now growing up in a society with an increasing reliance upon technology 

and the Internet, integration of ICT into contemporary education could prove to be a 
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highly effective teaching method.  This study was developed to test this hypothesis.  A 

selected set of technology delivery options and alternative modalities were used to 

disseminate concepts and information and to provide students unconventional ways to 

demonstrate their comprehension of chemistry topics.  Student attitudes are often crucial 

to improving focus and performance in science; therefore, mindsets toward learning were 

also targeted in this study. 

 

CONCEPTUAL FRAMEWORK 

 

Introduction 

 

Four primary areas of literature were reviewed to determine previous use and 

success of integrating information and communication technologies (ICT) into 

pedagogical education, particularly at the high school level.  Theories and reasons for 

using technology in learning were narrowed to focus primarily on contemporary needs of 

students and their attitudes regarding traditional vs. innovative electronic methods of 

instruction, general obstacles to advantages of digital learning, and lastly, best ways that 

science teachers can apply ICT in their courses. 

 

Theories Regarding the Use of Technology in Today’s Classroom 

 

During the last few decades, the use of technology in the classroom, especially as 

a support for students and educators, has drastically changed.  Theories about how and 
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why technology in education can be an effective purveyor and disseminator of knowledge 

have undergone scrutiny, analyses, alteration, modification, adaptation, and acceptance.  

Every new innovation in technology challenges the body of theories about its use in 

helping the learning climate, especially in perceived difficult subject matter, such as 

science.  Many of the current uses of ICT are influenced by the attitudes of the people 

developing, selecting, and implementing modes of ICT, influencing their application. 

Another facet of the integration of technology into education, and specifically the 

classroom, is the importance it carries in preparing students for living and working in this 

plugged-in world: “To earn a decent wage in the future will require lifelong learning and 

expertise with information technologies” (Vollert O’Kane, 2010, p.10).  Ferriter (2011) 

proposed that our knowledge-driven workplace will belong to those who create engaging 

content, collaborate well and with efficacy, and can manage large amounts of 

information.  Rather than focusing on tools and modules, educators must seek to use such 

implements to increase technological literacy. 

Students in today’s K-12 education pipeline have offerings available to them that 

students in decades past have not.  The Foundation for Excellence in Education states in 

their Digital Learning Now report that digital learning can transform education (2010).  

The report further explains that, “the dynamic nature of digital content and its varied uses 

requires a fresh and innovative approach to ensuring high quality content” (p. 9).  

Attitudes toward embracing new technology and implementing current manifestations 

drive the practice of high quality teaching, which, in turn, delivers high quality content so 

all students receive the same rigorous, focused, and differentiated education.  Digital 
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learning is an incredibly powerful tool, if educators are willing to embrace it and those 

that oversee and fund education are willing to infuse the money to make changes happen. 

Digital learning, whether distance learning through an all-online course or a 

module within a traditional school’s classroom setting, is a way of engaging students and 

offering material in a new and novel way.  Although it has been an extensive resource, 

Young (2004) aptly stated, “The Internet is not appropriate for all things in all situations. 

Instead, instructors should examine their own needs and resources and determine 

individually to employ information technology appropriately in instruction” (p. 134).  

Rosen (2011) followed this assertion by explaining how students do need the social 

interaction of a face-to-face class but can also benefit from teachers who use technology 

to convey content in a powerful and efficient way.  This reasoning depends on individual 

educators’ function as gatekeepers, who utilize the appropriate level of Internet use at the 

correct time for the learning objective they are seeking to attain.  There are five levels of 

Internet use which include informational, supplemental, essential, communal, and 

immersive uses (Young, 2004). 

The current rudimentary application of ICT in K-12 education is extremely 

unfortunate, especially in relationship to Young’s five levels of Internet use.  If teachers 

are willing to employ the Internet or other ICT applications to disseminate information, 

they can then spend time doing the work that is most difficult: coming alongside students 

to develop their analysis, synthesis, and assimilation skills (Rosen, 2011).  Rosen (2011) 

goes so far as to suggest bringing in a “knowledge broker,” a liaison who helps teachers 

identify sources and implement them into the curriculum so their time is spent more 
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productively in the coaching and molding of students’ conceptual thought and problem 

solving processes. 

This push to integrate technology, either by dissemination of information or use 

of advanced devices, aligns closely with student sentiments.  Capobianco (2007) cites 

student-teachers’ observations that describe engagement with technology as “important 

for children to be able to do and to see how it helps them make observations, test ideas, 

and analyze results” (p. 283).  Making learning more appealing through modalities such 

as ICT increases student desire to learn: personal preferences toward learning 

environments such as classroom settings and/or structures of instruction are significantly 

associated with academic achievements, attitudes toward subject matters, and study 

approaches (Chang & Yang, 2009).  Various ICT tools like computers, mobile wireless 

devices, and Internet-based modules are very attractive to students outside of the 

classroom: typical adolescents are in front of a screen of some kind for seven hours a day 

(Research Alert, 2011).  Rosen (2011) also pointed out that devices like the iPad and 

smartphone aren’t simply specialized tools for today’s students; instead, they are simply a 

part of the everyday landscape.  Furthermore, educators need to tap into this ubiquitous 

use and attraction in spurring on students to learn content knowledge and problem-

solving skills. 

Positive attitudes on the part of educators and willingness from administrators to 

fund and implement ICT in the classroom must be followed by quality control, execution, 

measurement, reflection, and response.  This includes having rubrics and other forms of 

evaluation in place so that use of ICT goes beyond being something fun to do and into the 

realm of supporting student learning.  ICT should be used to support Mayer’s (2002) six 
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cognitive processes: remember, understand, apply, analyze, evaluate, and create.  

Computer-based systems can provide an efficient measurement of problem-solving in 

four learning areas – factual, conceptual, procedural, metacognitive – through assessment 

of the six cognitive processes (Mayer, 2002).  This quality execution of ICT was 

supported by Tsai’s (2004) argument that the Internet can be used as an epistemological 

tool.  If an educator does an appropriate amount of work and applies foresight, students 

can, through their learning of a content area, explore the questions of what counts as 

knowledge as well as examine their own learning process and formation of knowledge 

(Tsai, 2004). 

 

Obstacles and Attitudes Influencing the Implementation of ICT 

 

 Basic digital literacy assumed skill to today’s students is not a skill shared across-

the-board by their educators (Watson, 2006).  This reality, coupled with increased 

workload, monetary restraints, and pedagogical rifts, influences the pervasion of ICT in 

the classroom.  Sometimes the obstacle can be as simple as the cumbersome nature of 

software or hardware associated with a particular tool (Read, 2010).  In other instances, a 

school’s Internet filter or policy toward electronics keeps teachers from utilizing the 

technology that students bring to the classroom themselves (Blackboard K-12 & Project 

Tomorrow, 2010). 

Hastings (2009) contended that new teachers were more likely to use ICT because 

they grew up in the Information Age and had, and continue to have, positive personal 

experiences with technology as a student and as a working adult.  Even when glitches 
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occurred, the younger generation of teachers used problem solving techniques or sought 

friends’ knowledge to quickly overcome computer or program issues.  Being willing to 

take risks as well as spend time outside their contract hours investigating an application’s 

usefulness in the classroom were two key factors in determining whether or not a teacher 

integrated ICT (Hastings, 2009). 

Time, the second component in determining whether or not a teacher integrated 

ICT, is something teachers lack.  The U.S. Department of Education (2000) reported that 

more than three quarters of teachers lack adequate time to learn, practice, or plan ways to 

apply ICT in their courses.  Childs, Godwind, Sorensena, and Twidleb (2007) called for 

professional development to support teachers willing to take the time to learn the skills 

necessary to use ICT.  Enthusiasm for change and personal growth is often met with a 

lack of resources from an individual’s district administration.  Watson (2006) provided 

another reason to advocate for professional development for educators when he described 

the professional responsibility to teach students the importance of understanding the 

legality, security, and ethical dilemmas associated with the power of the Internet. 

 Although the desire to learn new ways to use ICT in the classroom is a priority for 

many teachers, the unfortunate truth remains that prepping students for standardized 

testing, covering enough material, and meeting the needs and expectations of all 

stakeholders comes first (Chen, 2008).  As teacher evaluations become tied to student 

performance, this pressure will continue to increase.  Chen (2008) maintained, “Even 

when willing to explore new instructional approaches and the potential of technology to 

improve teaching and learning, teachers can squeeze only limited time from their busy 

schedules to undertake experiments and exploration” (p. 72).  With every advance in 
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technology over the past few decades, teachers have had to constantly update their 

repertoire or get left behind; the breadth of media competencies required of teachers is a 

daunting undertaking even for the best educator (Watson, 2006).  Too often, teachers are 

required to work, unpaid, to improve their practice. 

Lack of funding can also impact the families of individual students: not everyone 

can afford to send their children to school with a mobile device.  Even if this hurdle is 

cleared, many states have put further burden on their families by expecting new 

technology to lighten the educational budget load.  The head of the education system in 

Idaho sought, and gained, legislative approval to require school districts to make online 

courses a part of every high school student’s graduation requirements (Bonner, 2012; 

Botkin, 2011).  Initially, $13 million was approved during the 2011 legislative session 

and districts were given the flexibility to decide how the money is spent and on what 

devices (Bonner, 2012).  Purchasing every student a personal device such as an iPad or a 

Kindle may be more reasonable price-wise for districts and doing so may help school 

districts meet their bottom lines.  Yet state interventions could still prove to be a barrier 

in low income and rural districts with families that cannot afford to have a computer or 

Internet service at home. 

 Teacher belief is arguably the biggest barrier to quality ICT application in the 

classroom.  A school culture that encourages teacher growth serves its purpose only as 

long as the educators involved believe that ICT can do a few, key things.  The use of ICT 

must help them achieve their end goal more effectively, not stand in the way of these 

goals, and teachers must have both the ability to learn and the resources necessary to 

implement the technology (Chen, 2008).  Classroom instructors who do a good job using 
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ICT in their courses must also be constructivist and student-centered in philosophy 

(Hastings, 2009).  Teachers’ beliefs about the importance and efficacy of technology are 

also equally critical in the use of ICT.  Because of this, “Administrators should take 

teacher beliefs into account at different stages of technology integration” (Chen, 2008, p. 

67).  Once teachers are convinced that using ICT has merit and can increase their 

teaching effectiveness, determining instructional strategies to use become just as 

important as choosing the modalities by which they are implemented.  It is here that use 

of technology becomes a part of a teacher’s pedagogy. 

 

Applications of ICT in the Classroom 

 

 The use of computers and the Internet in teaching, particularly in science, has 

incredible advantages.  From modeling complex concepts to unique yet convenient 

assessments, ICT gives an amazingly diverse menu of options that bring technology into 

the classroom.  Technology also allows learning to take place outside of the school 

building and normal hours through more than “drill-and-kill” worksheets or other 

traditional pen-and-paper assignments. 

 No one kind of device or piece of hardware to promote ICT was found in the 

literature to be more preferred over another.  Authors and researchers tended to offer 

general observations and associated examples.  Skinner (2009) and Read (2010) 

described the use of electronic voting systems, or clickers, as a way of driving instruction 

by formatively assessing students, assimilating that information in real time, and altering 

one’s instruction to fit the needs of those in attendance.  It is only effective, though, when 
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“First critically reviewing and altering education goals, constructing sound questions, 

remodeling instruction time, and developing assessment procedures” (Skinner, 2009, 

p.20).  Laptops are also used in the classroom to scaffold lessons and differentiate 

instruction (King & Zucker, 2009).  Electronic textbooks, simulations, data collection 

probes, spreadsheets for analysis, and online assessments are just some of the tools used 

by teachers to create a rigorous learning experience for each of their students.  If physical 

tools like clickers and laptops aren’t available on a one-to-one basis, teachers often have 

access to materials for groups of four students.  Richards (2006) found a way to facilitate 

student creation of movies in the learning of science content.  Students reported they 

were having so much fun in class that they didn’t realize they were learning both science 

concepts and high-tech skills applicable in the real world (Richards, 2006). 

Learning outside of the classroom involves leveraging students’ preferred tools 

and strategies.  This kind of learning also requires that students and their families be 

allowed to determine their preference for method of delivery.  One report suggested this 

approach created an incredibly customizable education (Blackboard K-12 & Project 

Tomorrow, 2010).  Kolb (2008) advocated the use of social media to reach students, 

which agrees with Derntl’s (2010) assertion: “Teachers with a passion for learner-

centered education have recognized the educational potential of wikis, social 

bookmarking, or blogs, which offer accessible, easy-to-use, and cheap means of 

collaboration, expression, communication, reflection, and many more creative, 

spontaneous facets of participation and knowledge building” (p. 16).  Diigo, a specific 

social bookmarking service, enables users to assemble and share what they discover 

online; students can even collaborate in this endeavor (Ferriter, 2011).  Further, Frailich, 
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Hofstein, and Kesner (2009) reported on the motivated focus students developed during 

the learning process when using web-based activities.  These visualized models, 

specifically of the structure of matter, provided students with a complete picture of the 

macroscopic, microscopic, symbolic, and chemical process levels of the chemistry 

concept.  Engagement is key, regardless of the type of ICT or technology integration. 

Assessment is also an important part of education that ICT can influence.  Several 

authors offered specific modes, sites, and outcomes currently used to show how 

assessments of learning can be affected.  Having students create short videos and post 

them to video sharing sites, such as YouTube and Vimeo, improved information retention 

by increasing the level of emotional involvement a student had to contribute to 

demonstrate visually and audibly what they learned (Tammen, 2011).  VoiceThread is 

another web-based service that creates a place for students to discuss their ideas, 

presenting them asynchronously so they have time to polish their thoughts before 

contributing.  Teachers and other students can hone in on misconceptions and point to 

changes in understanding that would encourage a student’s cognitive development in a 

given area without putting them on the spot in class (Ferriter, 2011). 

Wagner (2001) shared his vision for online assessment programs that allow 

educators of various subject backgrounds to have control over both the content and 

format of customized assignments and assessments.  He further asserted that without 

increasing the grading burden of the instructor, these programs can increase the 

opportunity for the instructor to assess more frequently and with greater effectiveness 

since responses are sorted and compiled for them by the program.  One example of an 

online application used for assessment is the IMMEX internet-based software package 
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developed at UCLA (Cooper, Cox, Jordan, & Stevens, 2006).  It is especially valuable 

because software like IMMEX allows teachers to track how students solve problems as 

well as identify at which point students’ misconceptions arise.  Knowing this information 

and implementing appropriate intervention allows for more effective teaching and greater 

student achievement. Overall, these problems provide students with, “practice that can be 

pivotal in yielding a successful performance on state-mandated exams” (Cooper et al., 

2006, p.56). 

Another format of student submission is the infographic; this also opens a world 

of cross-curricular coordination and integration of technology.  An infographic – short for 

information graphic – provides a visual display of information that resonates with the 

viewer on a visceral level.  Ferriter (2011) suggested that students will be asked to 

manage large amounts of information available to them via the Internet as well as to 

communicate it well to their client, boss, or the public.  Asking them to practice using 

technology to generate a product like an infographic gives them opportunity to practice 

creating engaging content while in a safe environment that encourages revision.  

Whether it’s practice, assessment, or gaining access to coursework when a student 

has been absent from class (Perkins & Pfaffman, 2006), ICT opens up incredible 

possibilities to enhance the education of today’s students.  Courage on the part of 

administrators and politicians, willingness to put in extra time by teachers, support from 

parents and community members, and eagerness to learn from a student perspective can 

combine to make the 21st century electronic classroom a successful learning environment. 
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METHODOLOGY 

 

 Information and communication technologies (ICT) were used to disseminate 

information, communicate with students and their families, and administer and receive 

student assessments from November 2011 to March 2012 in 2 sections of 11th grade 

chemistry.  Selected classroom activities also involved ICT, including the use of laptop 

carts and iPads.  These activities included manipulating computer simulations that 

illustrated a core science concept, participating in school-website-based discussions under 

the safety of aliases, engaging in a series of online modules, and completing quizzes via 

the school website.  Content was also delivered through a variety of ICT modalities 

including teacher-recorded and edited YouTube videos, selected videos related to the 

study not self-created, and interactive presentations using the Prezi platform (teacher-

produced, web-based multimedia slideshows).  A technology-based arts integration 

project was used as an assessment tool.  Students without a computer and/or Internet 

access at home completed their work at school.  Computers are available on a first come, 

first served basis during morning Tutorial, at lunch, and after school in the science 

classrooms, computer lab, or commons area.  Students who needed more time to 

complete their assignments due to lack of access at home were not punished or 

discriminated against because of this disadvantage.  If it continued to be an issue, 

students received differentiated instruction in paper-and-pencil format.  The research 

methodology for this project received an exemption by Montana State University's 

Institutional Review Board and compliance for working with human subjects was 

maintained (Appendix M). 
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Attitude Surveys 

 

 In order to gauge an increase in the number of students with positive attitudes 

toward learning science (chemistry or biology) after implementation of ICT modalities, 

students were given a survey on attitudes toward science before, during, and after the 

treatment period.  These were delivered and submitted electronically via a form created 

as a GoogleDoc and posted as a survey titled Attitudes Toward Science (Appendix A).  

Results are automatically tabulated into a spreadsheet for the survey administrator. 

Responses to these pre-, mid-, and post-surveys were analyzed over time for each student, 

demonstrating the participant’s change in positive attitudes towards science before, 

during, and after use of ICT.  Student responses were entirely voluntary although they 

were encouraged to participate both by myself and their peers who found the activity to 

be valuable. 

 

Overall Grades and Traditional vs. Non-Traditional Assessments 

 

 In order to gauge the effects of implementation of ICT on student achievement, 

students’ overall grades were recorded at the first and second quarter marks.  Their grade 

for second quarter is also considered their semester grade, which goes on their official 

transcript.  The timing of these dates coincided with administrations of the attitude 

survey: quarter one with the initial attitude survey, quarter two (semester one) with the 

mid-treatment attitude survey, and quarter three with the final attitude survey.  These 
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were compared with students’ responses to the attitude survey as well as scores on 

traditional and non-traditional assessments. 

The non-traditional assessment was an infographic assignment, a technology-

based arts-integration assessment that replaced a traditional test for the unit on water and 

solutions (Appendix B).  There was an extensive scaffolding process to prepare students 

for making their infographics.  A local graphic design professional supervised pre-

activities that introduced students to the field of infographics, including a brief discussion 

of the theory behind what makes these visual displays of data so successful.  Students 

were then guided through the process of making an infographic with a teacher-generated 

set of data with the end result of an infographic to communicate their individual topic’s 

information in a creative and aesthetically pleasing way.  After this introduction, students 

were tasked with the job of creating an infographic reflecting a real-world connection to 

one of the properties of water they learned about in the previous unit.  Guided through 

this process by another local artist, students gathered data, created sketches, and made 

their own computer-generated infographic either with the Adobe suite of programs 

(Illustrator, Photoshop, InDesign) or Microsoft Office (Word, Publisher, PowerPoint), 

depending on their skill and comfort level with the technology. 

 

Communication and Participation via School Website 

 

 Seattle Public Schools chose a new webhosting client and converted all school 

websites in November 2011.  These came with features that weren’t available with the 

free EduBlog subscription used to create the previous class webpage, Z’Blog (Appendix 



19 

C).  Although the information on Z’Blog will remain available and publicly accessible, 

utilizing the school’s website as a primary online presence offered greater opportunities 

for integration of technology as well as collaboration amongst teachers at The Center 

School.  In anticipation of difficulties families might have with the new platform, I made 

a packet that introduced them to the new website and walked them through the various 

parts of the class webpage.  This was sent home via paper copy and through email to all 

of the families of students I teach in all of my courses, not just chemistry. 

 Students participated in web-based discussions on various chemistry topics as a 

warm-up to the technology-intensive action research treatment.  Upon their first log in to 

the system, students chose a username from a list of colors and animals.  Anytime a 

student appears on a discussion board or makes a comment on something that is posted 

within the school website, only their alias shows for other students and non-teaching-staff 

adults who have access to the website.  This protects students as well as offers them more 

confidence to share their perspective than they otherwise might feel in the classroom. A 

master list of student names and aliases is accessible only by the course’s instructor. 

 The school website also served as an email alternative to teacher-student and 

teacher-parent communication.  The website allowed for coordination of communication 

since the website uses enrollment information which is often more complete than what 

each individual teacher collects in his/her solicitation at the beginning of each course. 
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Entry/Exit Tasks 

 

 Students complete entry and exit tasks every class period as a way to get focused 

on science when they come into the classroom and then to provide closure before they 

leave and transition into another subject area.  Technology-specific entry tasks were 

given, asking students to reflect on the activity they had been asked to complete prior to 

attending that day’s class period (Appendices D and E).  These activities ranged from 

teacher-generated instructional YouTube videos to other instructionally helpful videos to 

simulations used as homework prompts.  In their entry tasks, students were asked to 

gauge the helpfulness of the assigned technology-based activity as well as reflect on how 

it helped, or didn’t help, inform their understanding of the concept being discussed in 

class. 

 Technology-specific exit tasks addressed the use of technology during class time 

to engage students as well as communicate important content information.  These 

included whole-class Prezis, group online modules and simulations, individual quizzes 

and discussions, and work on technology-based projects.  Like technology-specific entry 

tasks, students were asked to rate the technology-based activity for perceived 

effectiveness as a learning tool as well as give a rationale for that rating.  Student 

responses to technology-specific entry and exit tasks were added to the data from their 

pre-, mid-, and post-survey responses to provide a narrative to the data being collected in 

the attitude surveys. 

 

 



21 

Alternative Technology Modalities and Student Choice vs. Test Outcomes 

 

 In preparation for a test in the acids and bases unit, students were given a menu of 

items to use to help them review the concepts involved in understanding acids and bases.  

These came in a variety of formats including online gaming opportunities, a simulated 

titration activity, selected YouTube videos pre-chosen for their educational applicability, 

other Internet-based tools for review, and traditional pen-and-paper review items.  Like a 

menu at a restaurant, students were given the opportunity to choose from each part of the 

menu: appetizers, entrees, and desserts.  Each portion of the menu included traditional 

pen-and-paper choices and technology-based choices; this menu and the accompanying 

exit task survey are included in their entirety in Appendix E.  Since this occurred during 

class, students had computer and Internet access, removing barriers some students face at 

home.  Student success on the assessment was cross-referenced to their choice of menu 

review items, whether traditional or technological, as well as their follow-up survey 

regarding this menu activity. 

 

Putting It All Together 

 

 In order to triangulate the data from the instruments used to answer my research 

questions, some research items appear multiple times in Table 1.  Entry and exit tasks, 

attitude surveys, and surveys administered after specific activities (infographics and acids 

and bases review menu activities) all included an opportunity for students to elaborate on 

their responses to the ranking-type questions posed earlier in the data gathering tool.  
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Data from these tools as well as student responses were used in the examination and 

explanation portions of this study. 

Table 1 
Data Triangulation Matrix 
 

Focus Questions Data Source 1 Data Source 2 Data Source 3 
Primary Question 
1. How does increasing the 
quality use of information and 
communication technologies 
(ICT) increase student 
achievement and positive attitude 
toward learning science? 

Pre-, mid-, and 
post-surveys 
regarding 
attitudes toward 
science 

Grade on 
infographic 
assessment 

Overall grades in 
chemistry 

Secondary Questions 
2. How does student attitude 
change based on method of 
assignment submission? 

Grade on 
infographics 
project (ICT 
evaluation 
format) 

Grade on acids 
and bases test 
(traditional 
evaluation 
format) 

Infographics 
survey response 

3. How does student achievement 
change based on method of 
content delivery? 

Grade on acids 
and bases test 
(ICT content 
delivery) 

Grade on naming 
and bonding test 
(traditional 
content delivery) 

 

4. How do students’ attitudes 
towards learning science change 
based on implementing ICT more 
often and more effectively into 
the course? 

Pre-, mid-, and 
post-surveys 
regarding 
attitudes toward 
science 

Exit/entry tasks 
after technology 
activities early in 
the treatment 
period 

Exit/entry tasks 
after technology 
activities late in 
the treatment 
period 

 

 

DATA AND ANALYSIS 

 

 The overall goal of this study was to determine whether or not using information 

and communication technologies would increase student achievement and attitude.  
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During four consecutive units covering states of matter and gas laws, atoms and bonding, 

water and solutions, and acids and bases, students were exposed to varying amounts and 

versions of ICT for dissemination of information, practice of key concepts, and 

assessment.  As a group, student attitudes increased and their performance did improve as 

a result of the use of ICT for instruction and assessment.  Triangulated data were 

evaluated in order to establish the efficacy of the treatment.  The use of ICT did seem to 

have a slight impact on student achievement and attitude (Figures 1-3).  To varying 

degrees, alternative submission methods positively influenced student attitudes (Figure 4) 

and using ICT in any form boosted student attitude.  Altering content delivery methods 

did not increase student achievement (Figure 6).  A difference of only seven percentage 

points was shown when class averages on each were compared. 

 

Primary Focus Question: Using ICT to Increase Student Achievement and Attitude 

 

 In order to gauge the success of this study, the following scores were inspected 

for possible associations: student attitude change over time, grades on their infographic, 

and their overall grades in chemistry.  By the time students created their infographics, 

they had been using ICT in different forms and for a variety of different purposes; the 

infographic served as an assessment for both chemistry concepts and their ability to apply 

ICT concepts. 
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Attitude Change Over Time 

 

 Students self-reported their own attitude toward science via the Attitudes Toward 

Science (ATS) survey pre-treatment in November 2011, mid-treatment in January 2012, 

and post-treatment in March 2012 (Appendix A).  Students checked a 1 to say that a 

statement was not true of them and a 5 to say that the statement was very true of them.  In 

order to determine an attitude score (Figures 1 and 2), the following process was 

conducted.  Scores from six of the ATS prompts were averaged for each survey’s 

administration (November, January, March).  These six prompts specifically related to 

student attitudes toward technology and served as an initial baseline, a mid-course 

evaluation, and a final perspective as to how students view technology and science as 

well as gauges their effort level.  A full listing of these questions is included in Appendix 

A and the student-rated scores responses are in available in their entirety in Appendix F. 

After a student’s average for survey was determined, an Improvement Addition 

Score was incorporated.  Since the ATS gauged students’ attitudes toward science as well 

as their attitudes toward ICT as well as school itself, it seemed appropriate to portion out 

the data that directly applied to their attitudes toward science.  If a student showed at least 

+0.5 gain from one survey to the next in each of the questions, they were given an 

additional +1 point, bringing the potential total to 6 points.  If a student showed stagnant 

attitude growth, i.e. less than a +/–0.5 change between surveys, then 0 points were added.  

If a student’s attitude declined at least –0.5 in each of the questions during both interim 

periods, 1 point was subtracted from their total.  Their score was then divided by 6 and 

converted to a percentage, resulting in an Attitude Score Percentage for each student. 
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Example calculation, conducted for Student 1 

Average scores for prompts 4, 5, 7, 8, 10, and 11 from November’s survey: 4.5 

Average scores for prompts 4, 5, 7, 8, 10, and 11 from January’s survey: 4.5 

Average scores for prompts 4, 5, 7, 8, 10, and 11 from March’s survey: 4.2 

Average of November, January, and March averages: 4.4 

Improvement Addition Score: 0 additional points since change was within +/– 0.5 

Attitude score = 4.4 / 6 (x 100%) = 73% 

 

Infographics Score 

 

 Student-produced infographics were graded based on a rubric (Appendix B) and a 

breakdown of their grades and associated comments are available in their complete form 

(Appendix G).  This was developed with the purpose of giving students freedom in 

choosing their topic within water and solutions but still holding them accountable for the 

ICT principles they had been working with during the treatment period. 

 

Overall Grades in Chemistry 

 

 These are included to reflect a student’s overall aptitude for science, specifically 

chemistry.  Since a student’s success in terms of comprehension is often gauged by 

numerical values, this was the most applicable number to use in this study.  It displays a 

semester’s worth of knowledge gauged with laboratory and formal tests and other 
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assessments as well as in class participation and out of class effort towards completing 

homework.   The full list of student grades is available in Appendix H. 

 

Analysis of the Primary Focus Question 

 

 Figures 1 through 3 depict the relationships between student attitude scores, 

scores earned on their infographic assessment, and their overall grade in chemistry.  

There was an overall positive link that demonstrates the influence that ICT has on 

students in the science classroom.  Full data breakdown is available in Appendix I. 

Figure 1 shows a weak positive association between a student’s attitude percent 

score and the score they earned on their infographic.   Data points with an infographic 

score of 0 are students who did not turn one in.  These students still reported their attitude 

so that portion of their score was still included.  The overall clustering of scores above 

60% on the infographic and 60% on the attitude score suggests a weak association 

between the use of ICT and an increase in student attitude.  

 

Figure 1. Attitude score vs. grade earned on alternative assessment, (N = 39). 
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 Out of the 39 students represented in Figure 1, 69% (N = 27), earned an attitude 

score of 60% or higher.  Taking into account the relative petulance of high school 

students, a 60% or higher was deemed a positive attitude score.  A student with a high 

attitude score did not turn in an infographic, but did, however, share the following 

reflection on one of his attitude surveys: “Technology for me is extremely helpful when it 

comes to learning because I find myself as a visual learner.  I am able to understand the 

topic on what we are learning a lot easier.”  Even a student with a borderline attitude 

score of 58% commented, “I think doing more projects like the infographic would be a 

good way for students to understand what we’re learning and also have fun while doing 

it.” 

 Figure 2 displays the relationship between student attitude toward science, 

specifically the use of technology in learning science, and their overall grade in the class.  

Like the weak relationship between infographic and attitude scores, there appears to be 

some association between attitude and grade in chemistry. 

 This data comparison had a broad focus as it took into account students’ overall 

(semester) grade and their attitude score from November through March.  This weak 

potential relationship was expected because it was affected by so many different 

variables.  Student commentary however, included positive comments as a result of the 

use of ICT in instruction and assessment.  A student with a positive attitude score (73%), 

a low but passing infographic grade (61%), and a passing semester grade (69%), 

remarked, “I really like the topics and think Mrs. Zupke does a good job explaining but 

since chemistry is a difficult subject, sometimes it takes more time to sink in.” 
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Figure 2. Attitude score vs. semester grade in chemistry, (N = 39). 
 

Another student was able to think reflectively on the class as a whole midway 

through the ICT treatment when she said, “Although the things we learn in chemistry are 

not always in my personal interests, I still think they are important.”  One student 
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something is helpful as well. 
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their infographic also were the individuals who earned the lowest grades in the class.  

Like the other graphs, high grades earned on the infographic are clustered with high 

grades earned in the course. 

When looked at individually, student attitude scores, scores earned on their 

infographic assessment, and overall (semester) grades all show potentially optimistic 

results.  Atypical of a bell curve of results from a group of general education students 

with most scores clustered in the middle and scores tapering toward either end of the 

grade spectrum, each of these data instruments individually reported a better than 

expected response during the treatment period. 

 

Figure 3. Alternative assessment score vs. semester grade in chemistry, (N = 39). 
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Secondary Focus Question: Altering Submission Methods to Influence Student Attitudes 

 

 As a group, students had a much more positive response to the infographic, an 

assessment that involved ICT principles and skills, student choice in expression and 

execution, and a longer time period to complete than a traditional assessment of  

knowledge (Appendix J).  One student remarked, “The project was very fun and allowed 

us to connect to the given info to things that interested us.”  Reflecting on the length of 

time it took to complete, most of which was done during class so students could have 

access to the needed technology, one student wrote, 

I enjoyed the infographic much better than a test, it took a lot of time and effort 

but it was fun.  Something that challenged me was my lack of knowledge of how 

to use the tech.  [But] I enjoyed the creative freedom. 

Both units assessed, either via the alternative assessment or traditional 

assessment, were taught with ICT modalities.  This was done in order to maintain validity 

in the comparison.  An illustration of this relationship between students’ scores on a 

traditional assessment and their attitude toward the unit concepts’ dissemination, 

preparation, and evaluation of knowledge is shown in Figure 4.  Test scores on this 

assessment were in the normal range as compared with other traditional assessments 

throughout the school year.  Even the lowest scoring student reported feeling good about 

how the unit’s key concepts were explained, demonstrated, and measured, pointing to 

ICT as a positive format for teaching. 

 However, there is not an obvious association between high student test scores and 

high student attitude scores.  The student scoring the highest on this test reported only a 
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score of 3 for attitude toward the assessment.  The student earning the next lowest test 

score shared an even lower opinion of the unit’s material and assessment. 

 

Figure 4. Traditional assessment scores vs. student attitude, (N = 39). 
 

 A majority of students responded positively to the use of a non-traditional 

assessment to evaluate earned knowledge (Figure 5).  Even students who did not turn in 

an infographic responded positively to the process of creating the infographic as well as 

the idea of demonstrating their knowledge through an unconventional pathway.  The 

lowest attitude scores came from students who scored fairly well (a passing grade) on 

their infographic.  These low scores were balanced out, however, by two of the students 

who did not submit an infographic yet still rated the experience at a 4 and 5.  Fifty one 

percent of students reported a score of 5/5 when asked how much they enjoyed creating 

an infographic as their assessment rather than a test, 20% responded with a 4/5, and 14% 

with a 3/5.  Only 15% of students, self-reporting an attitude score of 1 or 2 out of 5, 

would have rather taken a test. 

One student commented, “I enjoyed the infographic much more than a test 

because we were able to take what we learned and make it into something else.”  This 
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student picked up on a major part of the scaffolded instruction: teach students that one of 

the benefits of ICT is its ability to visually present data to communicate a difficult subject 

and a lot of information in a creative and fun way.  Students also praised this ICT 

modality for its artistic option: “I’m glad that we were able to take what we learned and 

show it through an artistic lens.  We also got to present it the way we wanted.”  Even for 

a student that struggled, reporting a 3/5 score for the prompt, said, “It was sorta hard for 

me to lay it all out to make it look good.  I [still] enjoyed that it wasn’t a test.”  Another 

student who struggled remarked, “It was difficult at times to use InDesign and Illustrator 

because I haven’t used them much [but] I enjoyed seeing my infographic come together.” 

 

Figure 5. Non-traditional assessment scores vs. student attitude, (N = 39). 
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made available for the Adobe suite but not the ones in Microsoft Office; it was assumed 

that as high school juniors, they would have used Word or Publisher to a reasonable 

extent. 

 A student who scored well on the infographic and reported a positive attitude on 

their infographic summed up the feelings of the rest of their classmates as well as 

reflected my goal in having them demonstrate their learning in such a different kind of 

assessment: “Creating an infographic was fun and an informative alternative to a test.  

The main challenges were the computer bits and making use of all the space.  The fun 

parts were having an interesting topic and acquiring a new skill.” 

 

Secondary Focus Question: Altering Content Delivery Methods to Increase Achievement 

 

 Scores on two traditional assessments were compared after two different types of 

content delivery, one heavy in ICT modalities for information dissemination and 

individual practice versus one heavy in direct instruction without the use of technology 

and paper-and-pencil assignments.  Complete data breakdown is available in Appendix 

K.  An early ICT approach was an online homework simulation to walk students through 

the concept of molecular polarity.  The ability of ICT to communicate visually came 

through for one student and was reflected in their comment, “I was very focused and 

engaged completely though I was not completely absorbed.  I already understood it pretty 

well.  However, it helped me to develop a strong visual understanding of the concepts.”  

Most of the negative responses had to do with logistical or focus issues, two things that 

teenagers struggle with in learning how to be diligent students.  One student expressed 
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that he was easily distracted: “. . . [though] I don’t think it’s any easier than paperwork, I 

do think it’s a little easier to learn with.”  Home disruptions also came into play for 

students.  Even with this, one student said, “I felt engaged because I wanted to try and 

make sense of everything.”  

The average score on the assessment after traditional instruction was a 79% 

whereas the average score on the assessment after ICT instruction was a 72%.  Since 

these tests measured knowledge of different idea sets, the discrepancy between the two 

could be attributed to students’ collective ability to learn certain chemistry concepts.  

Differences also could have stemmed from the post-ICT assessment containing more 

math calculations than the post-traditional instruction assessment; students struggle with 

basic algebra even into the 11th grade, the age at which the majority of students take 

chemistry.  Figure 6 displays a student’s difference in score from their acids and bases 

test (ICT content delivery) and their naming and bonding test (non-ICT delivery).  A 

negative difference shows a student who scored higher on their naming and bonding test 

and a positive difference shows a student who scored higher on their acids and bases test. 

 

Figure 6. Difference in test scores after ICT content delivery and traditional content 
delivery on a student by student basis, (N = 39). 
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Despite the fact scores were seven percent lower on the post-ICT test, students 

responded positively to the ICT methods used in instruction prior to the assessment.  One 

student expressed, “I thought that the Prezi was very helpful.  I thought the pH simulation 

was really cool and helpful.”  Another student requested I use ICT more often, saying, 

“The computer simulation helped a lot because I could physically interact with it.  The 

Prezi was great because it was well put together and not boring like a PowerPoint.”  

Using ICT as an instructional tool generated encouraging student responses, highlighting 

ICT’s ability to allow them to experiment and formulate their own ideas: “This is better 

than being told something and being expected to accept it.” 

 Of the 37 students who responded to the survey following the acids and bases 

menu activity, 54% provided positive comments about whether or not technology 

encouraged them to do the review activities.  Thirty percent replied with neutral 

responses and 16% responded negatively toward the use of technology to encourage 

review.  Those that provided positive comments spoke to the fun aspect of the technology 

given as a choice: “Playing outer space attackers was quite fun. . . . it made . . . me more 

eager to try.”  Students also reflected on a novel way to complete school activities, 

saying, “Using technology was great – it was an encouraging way to make departure 

from the ‘norm’ of what is done in schools.”  The instantaneous nature of the Internet 

came into play for one student, who said, “It did encourage me to do them because it . . . 

gave feedback on answers immediately.”  Lastly, the ability of technology platforms to 

engage students visually was a big factor for many students, commenting, “There were 

3D simulations that could not have been letter-described on paper,” “I really liked the 
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YouTube videos.  They were funny and helpful,” and “The technology provided visuals 

instead of me looking at just plain text.” 

Students also responded in lukewarm fashion to technology options in preparation 

for a traditional test.  There wasn’t a draw for these students like the 54% who responded 

positively, several of them commenting that they would have done the review activities 

regardless of their modality, technology or paper-and-pencil.  One student did find some 

good in technology, though, when she reflected, “It didn’t encourage me more than the 

papers but I knew it was easier to access and I wouldn’t necessarily lose them.”  The 

most pessimistic students countered the technology-optimistic students, mentioning, “I 

did better on the pen and paper stuff because there are less distractions.”  Another went 

on to say, “I like non-technology the best.  Sometimes it’s just too colorful, bright, flashy, 

buzzy, especially when I’m trying to focus and retain information.”  A barrier to using 

technology at home was also brought up by one student, though this assignment was done 

mostly in class to combat issues like these: “Using technology rarely encourages me 

because it means using dial-up [slow Internet connection] at home.” 

 

Secondary Focus Question: Using ICT to Influence Student Attitudes 

 

 Change in attitude toward science, the use of technology to aid in the learning of 

science, and how well students stayed focused while using ICT modalities to learn about, 

practice, or review a chemistry concept were compared over the length of the treatment 

period.  Percent change in student focus and perceived comprehension gain from ICT 

activities to learn, practice, or review concepts were calculated from student responses on 
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entry and exit tasks from early in the treatment and the end of the treatment were also 

analyzed for percent change.  Attitude percent scores, the same value used in addressing 

the primary focus question, were also used in the following data set.  Since each of these 

are calculated as a percent, they were added together (Figure 7).  Full breakdown of this 

raw data is available in Appendix L. 

 Each of the three values reflects a different form of student attitude change over 

the treatment period.  Only 3 out of 39 students showed a regression in their overall 

attitude from the beginning of the treatment to the end.  One of these students not 

impressed by the visual nature of ICT remarked, 

Technology is okay for this class as long as it doesn’t become the ultimate 

foundation for our learning. . . .taking the time to read out of the textbook or write 

a scientific paper or go to the library . . . [is] more focused and pleasant for me 

personally, even if they’re not “modern” or “flashy” like . . . an iPad. 

Students also reflected that knowing how to use the technology often stood in the way of 

their learning; if they had a better understanding of the operation of the technology, they 

would have benefitted from it more. 

All students showed at least some positive cumulative attitude ratings.  

Engagement and focus were two key things students expressed that directly resulted from 

using ICT in both teacher-directed instruction and individual practice.  Attention was 

enhanced by the use of ICT for one particular student who said, “I was well engaged with 

the Prezi because it requires concentration to fill in the blanks…the [embedded] video 

was interesting [and] helped me understand the concept.”  Another student commented, 

“I feel like I did a good job working on the activities and listening to the Prezi.  I think 
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activities like this are really helpful in learning new units.”  Student attitudes rose in an 

overall positive manner to ICT instruction. 

 

 
Figure 7. Change in student-reported focus, student-perceived comprehension, and 

student-reported overall attitude, (N = 39). 
 

 

INTERPRETATION AND CONCLUSION 

 

 This study provides evidence that using information and communication 

technologies in the dissemination of information, practice of concepts, and demonstration 

of knowledge positively influences students’ attitudes toward science.  Although not 

overwhelming, there is also evidence that student performance in a difficult science 

subject such as chemistry is improved due to the use of ICT in the classroom for various 

purposes and in different forms. 

Despite having grades in the D and E range, even the lowest performing students 

responded positively to their experiences with ICT throughout the treatment period.  

Students with a D in the class (60-69%), averaged an attitude score of 61% and the only 
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student who failed chemistry first semester, with an overall grade of 49%, reported an 

attitude score of 80%.  Negative attitudes toward science could be attributed to scoring 

poorly in the class overall, as the average attitude score of students earning C’s (70-79%) 

was 70%, students with B’s (80-89%) averaged an attitude score of 69%, and students 

with A grades (90-99%) reported an average attitude score of 75% (Appendix I).  Polling 

students more often, rather than only at the beginning, middle, and end of treatment, may 

have produced different scores. 

By making it part of student’s weekly routine, they might have responded in a 

more positive manner.  However, for traditionally apathetic and uninterested adolescents 

to report an average attitude score higher than 60%, the treatment did have some effect.  

One student stated, “With the computer, I guess I kind of get what is going on but it is 

better when I can see examples from you and hear what it is to learn,” reflecting a 

difference in learning styles and innate ability or affinity for use of technology.  Another 

student reflected on the engagement possibilities of technology in the classroom: “I think 

that if there were more interactive things online to do, we, as a class, may have more fun 

learning such complicated things.” 

The infographic, an ICT driven assessment, received extremely high marks from 

students, averaging a 4/5 response when asked how much they enjoyed creating an 

infographic about water as their assessment rather than a test.  This overwhelming 

response motivates me to try it again in the future, though with even more scaffolding 

than was used during the treatment.  Referring back to Figure 3, it is interesting to note 

that if three of the data points were identified as outliers – the three students with high 

infographics grades but low overall grades – there is a visible upward trend in infographic 
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grades as related to overall grade.  This could emphasize that students were enthusiastic 

about getting to demonstrate their understanding in an alternative form and were also 

more successful in doing so than with a traditional assessment.  Also, several students 

experienced technical issues that frustrated them to the point of wanting to give up on the 

project.  I would like to seek out ways to get around some of these problems so that 

students could focus solely on communicating the information rather than how to 

manipulate the program, though, arguably, being able to use advanced electronic 

platforms is also part of ICT. 

Increased use of ICT was met with enthusiasm from most students.  In order to 

continue to do this effectively, two key components are “. . . embracing the tools that kids 

are immersed in and using these tools to engage students in core curriculum topics” 

(Scherer, 2011, p.7).  While it takes advanced effort by the instructor to make sure that all 

of the technology pieces are in working order, ICT can be used in a convincingly 

successful way with students.  Representing the positive results to the attitude survey, one 

student spoke of the appeal of technology for him: “Technology for me is extremely 

helpful when it comes to learning because I find myself as a visual learner…learning 

technology is very helpful for me.  I am able to understand the topic we are learning a lot 

easier [and] I am able to ask more question [than when] I don’t get what we’re learning.”   

In terms of learning solely from technology, students were adamant in their 

comments, especially in terms of learning style: 

. . . learning from technology is never the same as learning from a physical 

teacher. . . . I definitely learn better from a teacher. . . . technology has the ability 
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enhance learning, but [chemistry] is best taught by a teacher that understands and 

appreciates what they are teaching you. 

The final thought by this student brings up an unrelated, yet important, point in the 

discussion of technology integration.  If a teacher is not enthusiastic about their subject, 

regardless of the flashy graphics or cool simulations, students are less apt to learn the 

subject at all. 

Students also reflected on distractions, extrinsic or otherwise, that kept them from 

using the simulation and homework assignment to its full effectiveness: “I had other 

things contributing to my lack of focus,” “I stayed mostly focused but I got distracted and 

kept playing with it,” and, “I found it really hard to stay focused at home; because I 

wasn’t focused it wasn’t helpful.”  These will be taken into account and will be used to 

alter and enhance future uses of technology in the classroom.  It is clear that students do 

enjoy using technology to enhance their learning.  The usefulness and perceived worth of 

each individual application of technology is less universally approved by students and 

will no doubt shift with each group of students as well as from school to school. 

Engagement was the largest factor in influencing student attitudes, as seen in 

students’ open-ended responses on their attitude surveys and entry and exit tasks.  This 

was especially important for one student who stated, “Technology helped me because I 

get more engaged in what I am learning.  Another went on to say, “You can be more 

interactive . . . on a fun level and it’s much more entertaining than reading a textbook or a 

packet.”  Having something fresh and new, rather than typical textbook work, was a draw 

for many students.   One student articulated the positives of ICT in the classroom 

particularly well with the following statement: “Using technology to learn is fun because 
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it provides a novel, visual experience.  It has a lot of potential since the electronic 

medium has a lot of possibilities.” 

Since this is not a multi-year longitudinal study, more still needs to be done to 

determine ICT’s affect on students’ grades.  One set of student data is not substantial 

enough to make an argument for or against ICT impacting student grades.  However, 

since student attitudes were shown to have improved, one could make the case that when 

attitudes improve, grades are sure to follow.  This especially rang true upon reflection of 

the action research project as a whole.  While grades did not improve overall, student 

growth in terms of willingness to delve more deeply into a difficult subject like chemistry 

was seen anecdotally.  Data to measure this was not gathered; however, having taught the 

majority of these students as ninth graders in another subject as well as interacting with 

them on a regular basis at our small school, there was definitely educational growth 

shown even in the short time of the ICT treatment.  Even though this growth was not 

tangible, it points to the potential for grade increases (this study’s measurement of 

success), something seen in these students in previous experience when their attitudes 

improved toward a particular subject. 

 

VALUE 

 

 Developing a treatment based on information and communication technologies 

and implementing the approaches in the classroom has provided me with several key 

insights into my own teaching, both in a reflective manner and as an impetus for change 

for future teaching applications. 
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Before engaging in the capstone process, I did seek out educational technology to 

use in my classroom.  However, this backfired on multiple occasions as the District 

moved to new electronic platforms and asked teachers to move over to it so as to be 

consistent for students.  Frustration with being ahead of the curve and then being asked to 

revert back to something much more rudimentary and inelegant soured my taste for 

technology.  In light of these defeats but also the incredible opportunities ICT bring to the 

classroom, I chose technology as the focus of my capstone to attempt to improve my own 

attitude toward ICT in the classroom as well.  I completely agreed with Rosen (2011) 

when he stated, “The point is not to ‘teach with technology’ but to use technology to 

convey content more powerfully and efficiently (p. 14). 

 I have grown more confident in my ability to identify and implement ICT tools 

that benefit student learning but also are not cumbersome in terms of time or learning 

how to use the necessary technology.  In my initial forays into integrating technology, I 

was occasionally guilty of assigning work on computers and, “. . .  letting students find 

their own way (Rosen, 2011, p. 13).  When these didn’t improve student understanding, I 

quickly learned how to recognize features of quality technology applications.  Though 

this requires more time initially, the time spent by students engaging in conceptual ideas 

and decreased time spent by me re-explaining material is effectively used. 

 Something that I came across during both the design and implementation phases 

of the capstone treatment was the idea of a flipped classroom.  Though I agree with 

Rosen (2011) in that we shouldn’t have classes totally online, I have seen the value in 

disseminating information outside of the classroom and then helping students work 

through those ideas when they come to class.  Utilizing videos made by other teachers as 
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well as myself and coupling this with applied experiences in the classroom, I found that 

students are able to, “. . . develop a more complex representation of the material” (Rosen, 

2011, p. 15). 

 A barrier to increasing the amount of ICT used in my courses is time.  This is an 

issue personally in terms of when to seek out new forms of ICT for use in the classroom 

and anticipating potentially difficulties so that I can troubleshoot fixes ahead of time as 

well as logistically in the classroom since there is often a learning curve for students 

getting used to a new way of using technology.  There is so much that needs to be taught 

in a school year and even an extra day of instruction on how to use a particular form of 

technology can set back an entire curriculum.  Using personal time to seek out or develop 

ICT applications in the classroom can also be difficult as there are many responsibilities 

teachers are expected to take on outside of contact time with their students. 

 Detractions and difficulties aside, the positive response students demonstrated 

towards using ICT in the classroom is motivation enough to continue using it in its 

multiple forms and applications.  Inspiring students in required science courses is 

increasingly difficult especially as more is being required to graduate from high school 

and get into college.  Students need to learn that science is accessible; even engaging 

activities like laboratory exercises can turn away students who don’t have a grasp on the 

math necessary to understand the underlying phenomena.  By using ICT in various ways, 

students can be drawn in to a branch of learning they never thought was within reach.  

The problem solving nature of science and the hard work necessary to be successful can 

be applied to every area of life, not just a grade in an 11th grade chemistry class.  If 

students can be persuaded via ICT to exercise these important areas of educational 
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discipline, they will set themselves up to be more successful in the endeavors they seek to 

be involved in after high school. 
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APPENDIX A 
 
 

ATTITUDES TOWARD SCIENCE SURVEY 
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Versions of the Attitudes Toward Science survey are available online 
at http://tinyurl.com/attitudesurvey1 and http://tinyurl.com/attitudesurvey2.  The pre- and 
mid-treatment versions are the same (both at “attitudesurvey1”) in regards to questions 
and appearance.  The post-treatment version has the same questions but has a different 
appearance (at “attitudesurvey2”).  
 

 

 

 
 

http://tinyurl.com/attitudesurvey1
http://tinyurl.com/attitudesurvey2
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APPENDIX B 
 
 

INFOGRAPHICS PROJECT: INFORMATION AND RUBRIC 
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Video for students to watch about data communication and visualization, found online 
at http://tinyurl.com/beautyofdataTEDtalk 
 

 
 
Students will also be given the following websites as resources: 
 
Websites of infographics resources, found online 
at http://tinyurl.com/infographicresources, http://tinyurl.com/infographichowto1, 
and http://tinyurl.com/infographichowto2 
 
Examples of infographics, found online 
at http://tinyurl.com/infographicexample1, http://tinyurl.com/infographicexample2, 
and http://tinyurl.com/infographicexample3 
 
In creating their infographics, students were also provided with a 46 page document of 
icons so they didn’t have to create their own from scratch.  The following are a selection 
of that icon set, something that I pulled together from a variety of [cited] online sources. 
 

   

http://tinyurl.com/beautyofdataTEDtalk
http://tinyurl.com/infographicresources
http://tinyurl.com/infographichowto1
http://tinyurl.com/infographichowto2
http://tinyurl.com/infographicexample1
http://tinyurl.com/infographicexample2
http://tinyurl.com/infographicexample3
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The following examples are used in class 
in a variety of ways.  The purpose for and 
use of each infographic is stated with its 
web address.  By using infographics to 
communicate information to students, the 
example is set for why they are created in 
the first place and why it might be an 
important and useful skill to learn when 
we get to the project. 
 
During stoichiometry, students use 
s’mores as a visual investigation of 
limiting reactants.  This poster is given as 
their source from which to derive the 
balanced chemical equation for a 
s’more.  http://www.coolinfographics.co
m/blog/2011/8/23/the-art-and-science-of-
smores.html 
 
 
 
 
 
 
 
 
When asked why we are 
integrating technology, this 
infographic is used to 
communicate to students the 
importance of thinking outside the 
box when it comes to education.  
This is just a small screenshot of 
the entire infographic, which can 
be found online at: 
http://www.coolinfographics.com/
blog/2011/9/13/the-flipped-
classroom-infographic.html 
 
 
 
 
 
 
 

http://www.coolinfographics.com/blog/2011/8/23/the-art-and-science-of-smores.html
http://www.coolinfographics.com/blog/2011/8/23/the-art-and-science-of-smores.html
http://www.coolinfographics.com/blog/2011/8/23/the-art-and-science-of-smores.html
http://www.coolinfographics.com/blog/2011/9/13/the-flipped-classroom-infographic.html
http://www.coolinfographics.com/blog/2011/9/13/the-flipped-classroom-infographic.html
http://www.coolinfographics.com/blog/2011/9/13/the-flipped-classroom-infographic.html
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This is used [jokingly!] during 
our brief unit on light and 
waves.  I have been using this 
since I started teaching; it gives 
students a silly yet memorable 
way to think about the 
electromagnetic 
spectrum.  http://xkcd.com/273
/ 
 
 
 
 
 
 
 
 
 
 
This is used in our unit on kinetic 
molecular theory, when the concepts of 
temperature (measure of kinetic 
energy) and absolute zero (absence of 
kinetic energy in particles) are 
addressed.  http://www.coolinfographi
cs.com/blog/2010/3/12/heat-a-visual-
tour-of-whats-hot.html 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://xkcd.com/273/
http://xkcd.com/273/
http://www.coolinfographics.com/blog/2010/3/12/heat-a-visual-tour-of-whats-hot.html
http://www.coolinfographics.com/blog/2010/3/12/heat-a-visual-tour-of-whats-hot.html
http://www.coolinfographics.com/blog/2010/3/12/heat-a-visual-tour-of-whats-hot.html
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Students were also provided the following document to help troubleshoot issues they 
might have saving their infographic into a PDF format.  I created this in anticipation of 
these potential difficulties and used an infographic I made as the example; this example 
was also used in class to demonstrate to them how to earn a passing grade per the rubric. 
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Infographic Rubric Name _______________ 
Topic/Water’s UCP_ _______________ 

 5 points  3 points  1 point 
T opic 
and 
infor

matio
n 

Scope of topic defined.  
Student identifies valid 

information that relates to and 
enhances understanding of the 

topic. 

Scope of topic defined but is 
incomplete: parts are missing, 
remains too broad or narrow, 

etc.  Student identifies 
information that relates to the 

topic. 

Scope of topic is not defined.  
Student does not identify 

information that relates to the 
topic. 

C onte
nt 

At least 10 accurate 
facts are displayed. Words are 
used to promote understanding 

of the topic.  Statistics are 
included that enhance 

information communication. 

At least 7 accurate facts are 
displayed.  Words are used by 

do not necessarily contribute to 
the understanding of the topic.  

Statistics are included. 

At least 4 accurate facts are 
displayed.  Words are not used 
or are included but take away 
from an understanding of the 

topic.  Statistics are not included 
or if they are included, take 

away from communication of 
the information. 

R es o
urces  

At least 5 sources are cited.  
Sources are cited in a creative 

or stealthy manner. 

At least 3 sources are cited at 
the bottom of infographic. 

At least 1 source is cited at the 
bottom of infographic. 

T itle 
Vividly describes the 

information being 
communicated; catchy; 

memorable 

Adequately describes the 
information being 

communicated. 

Does not describe and/or related 
to the information being 

communicated 

G rap
hics  

All graphics are on topic, 
accurate, and contribute to 
understanding.  At least 3 

separate graphics are included. 

Most graphics are on topic, 
accurate, and contribute to 
understanding.  At least 2 

separate graphics are included. 

Graphics are not related to the 
topic, are inaccurate, and don’t 
aid in understanding.  At least 1 

graphic is included. 

Aes th
etics  

The infographic is 
exceptionally attractive in 

terms of design, layout, and 
neatness. 

The infographic is attractive in 
terms of design, layout and 
neatness, but is a bit messy. 

The infographic is distractingly 
messy or very poorly designed. 
It is not aesthetically pleasing. 

Us e 
of 

C las s  
T ime 

I used my time wisely: I 
resisted temptation to play 
games, watch videos, etc.  I 
gathered resources/facts/info 

and spent time designing 
rather than playing. 

I got sidetracked but then found 
my focus and used most of my 

time wisely gathering 
resources/facts/info and 

designing, partially resisting the 
urge to goof off. 

I wasted my time: I was off task 
when I should have been 

gathering 
resources/facts/graphics/ and 

designing. 

Mech
anics  
and 

G ram
mar 

Capitalization and punctuation 
are correct throughout. There 
are no grammatical mistakes 

on the infographic. 

There are 1-3 errors in 
capitalization or punctuation. 

There are 1-3 
grammatical mistakes 

on the infographic. 

There are more than 3 of 
capitalization or punctuation 
errors. There are more than 3 
grammatical mistakes on the 

infographic. 

 
10 points  (2 points  each): Does it have a main idea or thesis?  Does the data support the 
main idea?  Do the graphics enhance and support the data?  Does the infographic contribute to an improved 
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understanding of the topic?  Does the layout and design have a purpose (did you organize the graphics and 
text to communicate your ideas effectively)? 
 
50 points  pos s ible:  G rided items : ____ / 40 

Ques tions : ____ / 10 
T otal:   ____ / 50 
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APPENDIX C 
 
 

Z’BLOG AND THE NEW SCHOOL WEBSITE 
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Z’Blog, found online at http://blogs.seattleschools.org/rlzupke 
Currently online and available publically but no longer updated. 
 

 
 
 
 
 
 
 
 
New school website, found online at http://centerhs.seattleschools.org 
Teachers, students, and parents access class information by logging in at the top of the 
screen in the Username and Password dialogue boxes. 
 
I created the following tutorial to send with students to have on hand at home for both 
them and their parents.  Students were required to bring back their planners with their 
parent/guardian’s signature as proof that they got to read through the packet. 
 
 
 
 
 
 
 
 
 
 

http://blogs.seattleschools.org/rlzupke
http://centerhs.seattleschools.org/
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APPENDIX D 

 
 

ENTRY/EXIT TASKS AND DATA 
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Sample Entry Task Following a Technology-Based Homework Assignment 
(placed under the document camera/on the board when students enter the classroom) 

 
ENTRY TASK – Month ##th, Year 
 
Thank you for having your assignment log and homework out on your desk! 
 
On your half sheet, start by putting down your name!  Then answer the following items 
as honestly and completely as you can.  When you’re finished, please put it in the inbox. 
 

1. On a scale of 1 to 5 (5 = actively engaged 1 = unengaged and uninterested), 
how well did you stay focused on your homework assignment? 

2. On a scale of 1 to 5 (5 = super, extremely helpful  1 = not helpful at all), how 
much did the homework assignment help you understand [concept currently being 
studied]? 

3. Please elaborate on your responses to #1 and #2 by writing at least 3 complete 
sentences. 
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Sample Exit Task Following a Technology-Based Classroom Lesson 
(placed under the document camera/on the board as students are leaving the classroom) 

 
EXIT TASK 
 
On a slip of paper you can turn in, please respond to the following prompts.  When 
you’re finished, hand it to me on your way out. 
 

1. What is your name? 
2. On a scale of 1 to 5 (5 = actively engaged 1 = unengaged and uninterested), 

how well did you stay focused during today’s class period? 
3. On a scale of 1 to 5 (5 = super, extremely helpful  1 = not helpful at all), how 

much did the technology-based activity help you understand [concept currently 
being studied]? 

4. Please elaborate on your responses to #3 and #3 by writing at least 3 complete 
sentences. 

 
 
 

Raw data with student comments (spelling and grammatical errors maintained) 

Molecule Polarity PhET Lab 
Student # Focus Comprehension Elaborate 

Student 1 3.5 3 it was helpful to see the visual but would be more 
understanable if I understood the consept more. 

Student 3 4.5 3.5 

I was focusing on the assignment while I was doing 
it (I wasn’t able to finish it) and being able to mess 

with the settings helped deepen my understanding of 
molecule polarity, but it's still a little confusing. 

Student 4 3 3 

I learn better when I am ablle to do "hands-on" work 
such as experiments and sometimes labs on the 

internet. But sometimes it's cofusing to learn from 
and I also don’t think we should rely on technology 
to learn (especially since it doesn’t always work). 

Student 5 3 3 
I could not stay focused due to (amstent clatter 

tech?). Sometimes is not better them paper and I 
forget. 

Student 7 4 3 I was somewhat engaged but only b/c the activity 
was a little hard to follow. 
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Student 8 3 3 

the pHET lab on the computer was confusing and 
the real molecules part was quite difficult to figure 
out (not to mention my ordinary computer can't run 

the simulation) but once I got it figured out it 
worked nicely- I got some useful information out of 
it and it was quite helpful in completing my work 

sheet. 

Student 10 3 3 

I can stya pretty focused while working on lab and 
on the computer but at times I have trouble staying 

focused. I feel like the internet homework helped me 
to better understand polarity within molecules but 

was not super engaged in the assignment. 

Student 12 4 3 

the online simulation was a little confusing, or it 
might have been the directions given to do it. Over 

all it seemed like a helpful tool, and turned out at the 
beginning as helpful. I just got stuck on a few of the 

directions because I was unsure what they were 
asking. 

Student 14    

Student 15   
I did not do the internet homework. I did not do it, 

because I was sking all weekend, and then was super 
tired Sunday night. I also procrastinated to much. 

Student 17 3 2 

Polarity is just really hard for me to grasp. I cant 
really memorize all of it and it’s a bit hard to 

understand but he technology-based assignment was 
fun. It made it a bit more interesting. 

Student 21 4 3 

The internet homework help me see the conutent, 
ionic change so it was easier for me to see how they 
interact with eachother. I was able to stay focus, but 
some of the technology was alittle confusing. The 

technology helps me see things more clearly. 

Student 22 2 1 

It's hard for me to understand chemistry online b/c 
I'm already having a hard time understanding the 
material so it would be helpful if somebody could 

teach it to me instead. 

Student 24 5 4 I work well reading off of things on computers if its 
ineractive and well done and I understadn it. 

Student 25 2.5 3 

I don’t really think internet homework works for 
me. I always get distracted and when I don’t 

understand something, I cant just ask for help. I do 
like not havign to keep track of million papers and 

having all of the info in one, unlosable place. Place ( 
the internet). all and all I have mixed feelings about 

it. 
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Student 26 2 2 Well technology with this stuff doesn’t help me 
much. Because it's kind of uninteresting and plain. 

Student 27 4 2 

it was hard to follow at times which would make me 
frustrated..  I was bery confused in general about the 
questions being asked of me. I found the technology 

helpful in that it illustrated the concepts being 
taught, however it was a bit confusing to me at time 

and lacked clarity at parts. 

Student 28 3.7 4 

I would have liked some exploration on how to use 
the website, knowing that I had to download 

would've been awesome too. But once I understood 
it, and with the occasional help from google, (not on 

the assignment itself, don’t worry) it was ok. 

Student 30 5 3 

a) when I think back on doing homework I 
remember working diligently on it. B) although 
visuals are good, I found some elements of the 

assignment confusing. I still do not fully understand 
what bond and molecular dipoles are. 

Student 31 4 4 

I didn’t have time to complete it full, but what I saw, 
was actually pretty egaging. However, I'm not really 

one of those students that would prefer internet 
assignment. I get really distracted. 

Student 32 4 4 

I was very focused and engaged completely though I 
was not completely absorbed. I already understood it 

pretty well. However, it helped me to develop a 
strong visual understanding of the concepts. 

Student 33 4 4 

the only real difficulty I could find was in looking 
for the simulation for solubiltiy. I looked and looked 
and looked but couldn’t fund it anywhere. Monday 

tutorial wasn't really much help as you were 
constemtly busy and I was busy last Friday. 
Otherwise, it's pretty helpful to interact with. 

Student 36   I didn’t do the himework, but I don’t think I would 
be to focused. 

Student 37 2 4.5 

the problem is I did my homework this week. But 
when my dad drivinfg me to the light rial I noticed 
that I forgot my science. Also I did undersrtand the 

homework you hand out. 

Student 38 3 4 some of the questions were hard to answer 
Student 39 3 3 I stayed moderatly focused, but  
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Student 41 2 1 

I was pretty unengaged because I didn’t really 
understand why things were happning ect…wasn’t 
very helpful not hearing it from you. If you were to 

explain what was on the computer it would have 
made a lot more sense because I could've asked 

question. And also the computer cant really explain 
whats going on as well so I kind of have to guess. 

Student 42 3 4 

I found the lab a good tool, I also found that it 
increased my understandign. I sound that I would 
also get distracted easily ie facebook. When I was 

able to focus I found it extremly helpful. 

Student 45 3 5 

Well, because I was at home, I had other things that 
distracted me. The contens weren't as interesting to 
me. But being able to have the technology show me 
what was going on. I was able to better understand 

the contents. 

Student 46 1 3 

it wasn’t very interesting and the dipolar whatever 
was ujust confusing. didn’t work at home; too 

frustrated to fully appreciate when doing activity at 
school. Uninteresting and even quite confuing at 

times. 

Student 48   I didn’t do the homework, because I forgot about it. 
Sorry. There really isn't anything else to say. 

Student 50 2 2 

I had a really hard time with the internet homework. 
It wasn’t really explaining things and I didn’t know 
why I was doing certain things most of the time. A 

lot of the times I didn’t understand  what stuff meant 
(like the arrows,ect) I think it would have been 

helpful to learn the stuff first, becuase i dont feel 
confident in my knwolegde of the material. 

Student 52 3 3 
It’s really easy to get destracted. I don’t think its any 
easier than paperwork I do think it's alittle easier to 

learn with it. 

Student 53 4 3 

This homework was, I think challenging to get 
through having not learned much on the tipic of the 
simulation. Especially when it came to the part in 

the lab involving 3 atoms and real molecules. I felt 
engaged because I wanted to try and make sence of 
everything. i found this very diffrent but i bet that 

the ansers are simpler than I tried to make them out 
to be. 
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Student 54 3.5 2 

Mostly I was just confused. While the simulations 
did provide an interesting visual, I wasn’t sure what 
I exactly "dipoles" meant. It seemed like a lot of the 
simulations expected us to take away form previous 

knowledge: knowledge I didn't feel I had. 

Student 55 1 1 

even though I did not complete the HW, I find it 
very helpful to do online. Since I love visual 

learning this is a good way to to that. It gives me a 
picture at what I'm doing. 

 
 
 
 

Codes - Focus   Codes - Comprehension 
       

1 2 6%  1 3 9% 
2 7 19%  2 5 14% 
3 13 36%  3 16 46% 
4 11 31%  4 9 26% 
5 3 8%  5 2 6% 

 36 100%   35 100% 
 
 

pH Prezi and PhET activity 

Student # #2 response #3 response #4 

Student 3 4.5  4  

I understood what was going 
on for the most part during the 
prezi but got a little confused 
with the pH activity on the 

computer.  

Student 4 2  4  
They were both a little boring, 

but the pH simulation was 
helpful. 

Student 5 5  3  

I think that this was a 
productive class period. But the 
presi was easier to understand. 
The computer simulation was a 

good visual though.  

Student 7 5  5  

The prezi with filling in the 
worksheet was really easy to 
follow and the online activity 

helped me fully understand pH. 
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Student 8 3  2  

The prezi /packet notetaking 
was quite helpful to my 

understanding. The simulation 
didn't say much IO didn't 
already know. However, I 

enjoyed the simulation (after 
some technical issues) anyway. 

Student 10 4  2  

The prezi kept me interested 
and I felt that by writing things 
I was remembering them better 
but, I did ot feel the same way 
about the computer simulation.  

Student 14 4 

myself nearly 
falling asleep, I'm 
sleep deprived due 

to finishing 
projects all 

around. 

5 

I really understand what 
this lesson was trying to 
teach and it changed my 
view on acids. Over all 
think I can go into the 

weekend prepared to finish 
the packet.  

 

Student 17 3.5  3  

I thought that this was 
interesting and I stayed 

engaged for the most part 
except that some questions on 
the phet lab I had a hard time 

with. And I thought it was 
pretty helpful I just think other 
things could be more helpful. 

Student 20 5  3.5  

I gave it a 5 because I really 
like talking about acids and 

bases. And I liked your prezi. 
The assignment on the 

computer kinda helped me 
because I got to see how things 

were afficed.  

Student 23 5  4  

I feel like I did a good job on 
working on the activities and 

listening to the prezi. I was able 
to finihs quicklyu and then had 

a lot of time to work on my 
QSR paper. I think activities 
like this are really helpful in 

learning new units.  

Student 26 2  2  The video helped me much 
more.  

Student 27 4 

It was a bit hard to 
follow the 

simulation at 
times, and I was 

still confused 
about the prezi 

with c-acids and 
b-acids. 

3 I am still a bit confused 
about some of the concepts. 

As stated above I am still a 
little unclear by some of the 

concepts. Hopefully I can attent 
tutorial. It was a nice 

visualization.  
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Student 30 3.5 

I was feeling a b it 
out of it during 

class today due to 
the amount of 

dairy I ate 
yesterday. Hoever, 
after waiting a few 
moments when I 
felt unwell I soon 

felt better and 
could continue 
working. The 

man's voice in the 
video could sound 

a bit boring at 
times and made 

me sleepy.  

5 

The technology helped a lot 
today. The simulation on 
the computer definitely 
helped me visualize pH 

levels in substances. The 
power point was also well 

done.  

 

Student 31 4.5  2  

The prezi was very 
informative, butI was sorta 

sleepy. The simulathion didn't 
really help me understand the 

concept of pH, but I sort of got 
the gist of it.  

Student 33 4  5  

I got bored but did my best to 
apply myself to the lesson. The 
wrap up video at the end really 
helped pull it all together. The 
interactive virtual lab allowed 

me to experiment and 
formulate my own ideas about 
bases and acids. This is better 
than being told something and 

being expected to accept it.   

Student 36 2,3 
I was pretty tired 

today and was 
pretty distracted 

1 
I wasn't paying much 
attention during the 

activity.  
 

Student 39 3  4  

The powerpoint was very 
interesting and helped me 
understand a lot. Though I 

could use a little more practice, 
I get the idea. The class period 
was ok, not the most interesting 

activity but oh well.  

Student 37 3.5  3.7 
Mostly it was good and 

helpful, that's why I gave 
3.5 and 3.7 
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Student 38 4  5  

I thought that the prezi was 
very helpful. I thought that the 
pH simulation was really cool 

and helpful. 

Student 40 5 

A video 
explaining how 

pH "worked" and 
breifly going over 
the hydroninum 
etc concept was 
useful to me. I 

thin that as a class, 
we were not clear 
on that concept in 

particular, and 
what happens 

(viscerally) in that 
concept. 

4 

I thought it was moderately 
distracting - especially that 

it is something I would 
mainly do at home.  

 

Student 42 4 

It was a little 
distracting 

because I was 
interupted. 

5 
I was a little distracted 

during the pH lab but I had 
no troube during the prezi.  

 

Student 52 3  5 It was really cool. 

I gave myself a tree because I 
fell asleep a little during the 

prezi. And I got a little 
distracted during the phet lab. 
The teenbased assignment was 

really informative and fun. 

Student 53 5  4  

I was well engaged with the 
prezi, because it requires 
concentration to fill in the 
blanks, and the video was 

interesting to help me 
understand the concept. The 
online activity just further 

helped prove what I already 
knew about acids and bases. So 

it was pretty easy. 



79 

Student 54 3  4  

To be honest I didn't think the 
prezi presented the info in the 

most concise or interesting 
way. However, I don't find the 

content itself to be an 
interesting or concise topic so 

there you go. The pH thing was 
okay, but it did sort of explain 
the simple concept but it did 

sort of explain the simple 
concept of pH value. Often the 
numbers/visuals meaning are 
unclear on these java things, 

though.  

Student 55 4  5  

The computer simulation 
helped a lot because I could 

physically interact with it. The 
prezi was great because it was 

well put together and not 
boring like a powerpoint. 
Please do this more often.  

 
 
 

Codes - Focus   Codes - Comprehension 
       

1 0 0%  1 1 4% 
2 3 10%  2 4 16% 
3 8 28%  3 4 16% 
4 12 41%  4 9 36% 
5 6 21%  5 7 28% 

 29 100%   25 100% 
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Welcome to the Bromthymol Blue BistroMenu for March 26th & March 28th 
Appetizers (choose 1) 

1. Acid-base review game: comes with your choice of post-answer fun, including soccer, outer space attackers, 
rock/paper/scissor, ping pong, baseball, and basketball) 

o To receive credit: 
 Write down your answers as you play 
 Write a 2 sentence summary of what you learned or still need to review 

To access: go to http://tinyurl.com/acidbasereview and then end with one of the following: soccer; outerspace; 
rockpaperscissor; pingpong; baseball; basketball 

2. How acids or bases dissolve in water: includes an animation showing water dissolving a compound 
o To receive credit: 

 Write down at least 1 paragraph of observations that shows how water dissolves 
compounds to get them to make a solution more acidic or basic 

To access: http://tinyurl.com/dissolvingcompounds 
3. YouTube videos: indulge in your silly side by checking out these funny videos that still have good information 

o To receive credit: 
 Watch at least 3 songs 
 Write down at least 4 lines of lyrics from each song 
 Write a 2 sentence response about what you learned from EACH one 

To access: http://tinyurl.com/acidbasesong and then end with numbers 1-5 

Main C ours e (all required) 
4. pH bracket: who’s going to win this Major League Soccer showdown? 

o To receive credit: 
 Show your work in your notebook for all 16 calculations 
 Have the correct team win (I already know who it is so you won’t be fooling me!) 

5. Acids and bases in our environment: review the important job acids and bases play in our world 
o To receive credit: 

 Complete the crossword puzzle; check out a packet if you need to 
6. Neutralization worksheet: what happens when you put acids and bases together?  They neutralize!  Don’t 

forget that sometimes compounds dissociate and give one or more H+s or OH–s! 
o To receive credit: 

 Show your work in your notebook for all 10 problems 
7. Brønsted-Lowry/Conjugate Acids and Bases worksheet: test your knowledge on both of these 

[interdependent] ideas. 
o To receive credit: 

 Complete the worksheet and show your work 

Des s ert (choos e 1) 
1. Mixing Acids and Bases: play with an online titration apparatus to test another neutralization scenario. 

o To receive credit: 
 Complete the handout; make sure to show your work 

To access: http://tinyurl.com/titrationsimulation  
2. Quia online quiz: test your knowledge of pH and pOH 

o To receive credit: 
 Show your work for each problem answered 
 Write a 2 sentence summary of what you learned or still need to review 

To access: http://tinyurl.com/acidbasereviewquia 
3. BrainPOP acids and bases: have some fun with different kinds of activities 

o To receive credit: 
 Complete at least 3 activities (i.e. watch the video, do an activity, take a quiz, etc) 
 Write a 2 sentence summary for EACH activity of what you did/saw/practiced as well as 

what you learned or still need to review 
To access: http://tinyurl.com/brainpopacidsandbases; login: zupke_chemistry and password: dragon 

http://tinyurl.com/acidbasereview
http://tinyurl.com/dissolvingcompounds
http://tinyurl.com/acidbasesong
http://tinyurl.com/titrationsimulation
http://tinyurl.com/acidbasereviewquia
http://tinyurl.com/brainpopacidsandbases
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Evaluating the Bromthymol Blue Bistro Menu 
Appetizers (choose 1) 

8. Acid-base review game: comes with your choice of post-answer fun, including soccer, outer 
space attackers,  

9. How acids or bases dissolve in water: includes an animation showing water dissolving a 
compound 

10. YouTube videos: indulge in your silly side by checking out these funny videos that still have 
good information 

Des s ert (choos e 1) 
4. Mixing Acids and Bases: play with an online titration apparatus to test another neutralization 

scenario. 
5. Quia online quiz: test your knowledge of pH and pOH 
6. BrainPOP acids and bases: have some fun with different kinds of activities 

Which appetizer(s) did you do? (write down the number[s]) ___________________________ 

How well did #____ help you review for the qu-est?  Rate on a scale of 1-5 (5 = 

awesome) and then explain. ________________________________________________________________ 

_________________________________________________________________________________________________

_________________________________________________________________________________________________ 

Which dessert(s) did you do? (write down the number[s]) _____________________________ 

How well did #____ help you review for the qu-est?  Rate on a scale of 1-5 (5 = 

awesome) and then explain. ________________________________________________________________ 

_________________________________________________________________________________________________

_________________________________________________________________________________________________ 

Did using technology encourage you to do the review activities?  Why or why not?  

Did having choice in which type of technology offering encourage you to do the 

review activities (i.e. playing soccer/outer space attackers or watching YouTube 

videos)?  Why or why not?  Please explain. _______________________________________________ 

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________ 
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Raw data with student comments (spelling and grammatical errors maintained) 

Stu 
# Ap? 1-5 Comment Dst? 1-5 Comment 

Did technology 
encourage you to do the 
review activities?  Why 
or why not?  Did having 
choice in which type of 

technology offering 
encourage you to do the 

review activities (i.e. 
playing soccer/outer 

space attachers or 
watching YouTube 

videos)?  Why or why 
not?  Explain. 

3 4 4 

It was helpful 
with basic stuff 

but not 
everything that 

was on the quest. 

6 3 

This was helpful 
because of the video 
that came with it but 
didn't give a lot of 

prep help in the 
activities. 

Yes this was helpful just 
because of the sense of 
freedom that came with 
choosing your activity. 

4 1 4 

It was helpful, 
but most of the 
questions that 

were asked were 
ones I already 

knew. 

1 5 

It was very helpful 
for practicing how 

to do the math 
equations. 

Yes and yes.  I like doing 
activities on the 

computer because its 
more interesting than just 
doing a worksheet.  Also, 
choosing which activities 

we wanted to do was 
nice, since some of the 

activities to choose from 
I wouldn’t necessarily 

want to do. 

5 5 3 

It did not really 
talk about how 
acid rain occurs 

of any ideal 
informations.  I 
was very on the 

surface. 

6 3 

I had some useful 
information, 

however it was not 
in a way that 

directly related to 
the test 

Yes, because I felt as 
though they must have 
been key points need to 

pass the test if you 
wanted us to do an online 

simulation about it 

7 3 5 

I find it really 
easy to 

remember things 
like lyrics (also 
the songs were 
pretty funny) 

  I didn't do any of the 
dessert options. 

I liked having different 
options/activities.  
Everyone learns 

differently so having 
different activities I 
thought was helpful.  

Also I love doing things 
on the computer b/c it is 

much easier to do for me. 
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8 2 2 

It helped me 
understand the 
dissolution of 

acids and 
bases…but that 

was not really on 
the qu-est so 

overall it wasn't 
the most helpful. 

2 3 

It had the right 
material on it, but 

was too short in my 
opinion. 

Using technology was 
great - it was an 

encouraging way to make 
departure from the 

"norm" of what is done 
in schools.  Having 

choice did encourage me 
to do it, because I could 

tailor the activities to suit 
my own interests.  And 
as we all know, when 

you're interested in 
something you pay more 
attention, work harder, 

and do better on the task 
at hand.  So yes, this was 

helpful stuff. 

9 1 3 

I liked that using 
technology gave 

me the 
opportunity to 

have the correct 
answer displayed 
after I chose an 
answer but the 

game was 
slightly faulty in 
that you got 3+ 
wrong then it 

quit the game - 
not helpful. 

2 5 

It really helped me 
in an expedient 
manner (unlike 

appetizer 1) know 
the correct answers 
but try something 

new with an 
imaginary goal 

Yes it did encourage me 
to do them b/c it was 

something new and gave 
feedback on answers 

emedietly, having choice 
also did encourage me 
b/c I was then able to 
pick which was least 

effective with my 
learning style 

10 1 4 

I think it helped 
me a lot because 
it reviewed some 
questions I did 

not think of 
while studying 

such as pH. 

1 3 

It didn't really 
explain things 

because if I got 
something wrong I 
wouldn’t know how 
to fix it although at 

the same time 
figuring it out for 
myself could be 

helpful. 

 

11 6 5 

It was fun and 
the videos were 

funny.  The 
lyrics also got 

stuck in my head 
which was very 
helpful for the 

test. 

5 3 

It wasn't very 
entertaining and the 

questions weren't 
very hard at all.  It 
didn't prepare me 
for the test very 

well. 

It didn't encourage me 
more than the papers but 
I knew it was easier to 
access and I wouldn’t 

necessarily lose them.  I 
liked having a diverse 
amount of choices of 

different kinds of 
technology.  It gave me 

more freedom with 
reviewing. 
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12 1 4 

It helped me 
study the facts 
about acids and 

bases. 

5 2 

The quiz helped me 
review what was 

going to be on the 
test. 

Using technology to 
review was helpful b 
ecause there were 3D 
simulations that could 
not have been better 
described on paper.  

Having choices was also 
good because it gave me 

more responsibility in 
choosing which portions 

I wanted to review. 

14 4 3 

While the quiz 
part was easy, 

the directions for 
how to play were 

hidden or 
missing and 
confused the 

answer summary 

5 4 

While it helped 
review the 

questions, you 
couldn't keep track 
of your progression 

without multiple 
misses or failures 

that wouldn't count. 

Yes, the tech made this 
process less of a hassle 
and more of a stressful 
game that draws you in.  
I liked the format that 

you did with the whole 
thing.  It seemed fair and 

balanced. 

15 2 4 

It was helpful, 
but I had to 

watch it a few 
times to 

understand it. 

4 4 

It took a little longer 
than I would have 

liked for me to 
figure out how to 
use it, but it was 

helpful for 
practicing the 
neutralization 
calculations. 

Having technology was 
helpful.  But I would 

have done the activities 
anyways.  I think the 

videos were helpful for 
understanding the 

concepts. 

17 5 2.5 

There really 
wasn't much of 
dissolving acids 

and bases in 
water on the test. 

6 4 

It really helped me 
remember the pH 

levels, acidity, and 
that stuff for the 

test. 

I don't think using 
technology helped or 
didn't help.  I think I 

would have been 
encouraged to do it either 
way.  But the fact that I 
had a choice in what I 
got to do helped.  I felt 
like there were more 
choices so I could do 
something that was 

actually going to help 
me. 

18 3 1.3 

It was okay but 
they were all 
kind of dumb 
and having to 
write down 

"what I learned" 
was kind of 

forced.  Did not 
really help much 
but nice way to 
blow off a half 
hour with bad 

rapping. 

4 3 

Somewhat 
confusing at first but 
I managed to get it.  

Could have used 
more explanation 

along with the 
graphs; so they 

changed 
colors…doesn't 

necessarily help w/ 
the equations or sig 

figs. 

I like non-technology 
sutdy the best.  

Sometimes it's just too 
colorful/bright/flashy/buz
zy…especially when I'm 
trying to focus and retain 

information. 
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20 1 5 

It helped me 
remember what a 
base and a acid 
was and how 

they work and 
what the pH was.  
And it was fun. 

6 4 

It was helpful and it 
had different 

activities so it wasn't 
like you were doing 
the same thing over 

and over again. 

This time it helped me 
because I got to choose 
what I wanted to do.  So 
if I didn't know how to 

do one of the activities it 
was okay I could just do 

another.  And I really 
like the YouTube videos.  

They were funny and 
helpful. 

21 3 4 

It has a lot of 
information 

that's related to 
the test it helps 

me remember the 
important points 

of the pH 

3 4 

It also had a lot of 
information, it 

shows how acid and 
base interact with 

each other and helps 
me remember 

important 
information 

Using technology made it 
easier for me to 
remember the 

information so it did 
encoruage me to review 

my test.  Having a choice 
encourage me to review 
the activities because I 

can pick one that is most 
helpful to me and help 

me remember. 

23 3 3.5 

I thought that it 
helped a lot but 

apparently it 
didn't because I 

didn't get as 
good a grade as I 
was hoping for 
on the qu-est. 

3 2 
I really don’t think 

the BrainPOP 
helped at all. 

Yes, using technology 
did help me to review 
activities, but didn't 

encourage me because I 
would have anyway.  I 

think that the online 
quizzes were the best for 

practicing with. 

24 6 3.5 
It was distracting 

because it was 
really funny. 

4 1.5 

It was a bit 
confusing and I 

didn't understand it 
that well. 

Yes, it did.  You can be 
more interactive with 

reviewing on a fun level 
and its much more 

entertaining than reading 
a text book or a packet. 

25 1 2 

Not very, the 
videos were a bit 

confusing and 
the info hard to 

remember. 

3 3 

It helped me prepare 
for the test and it 

made the info easy 
to remember. 

No, I tend to get 
distracted when using the 
computers.  No, because 
even if the work is on the 
computer, I still have a 

hard time forcing myself 
to do it. 

26 3 2 

It didn't help me 
because the 

words on the 
song were too 

fast and I didn't 
learn anything.  

It was good, or I 
mean they were 
good, but still I 

didn't learn 
anything. 

1 3 

Interactive internet 
activities never 

really helped me 
learn. 

No.  Technology never 
really helped my life 
anyway.  I liked the 

bracket practice the most 
because it helped me a 

lot.  Stuff on the 
computer is good 

sometimes because it is 
entertaining. 
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27 1 3 

It did help me 
study for the test 

but only on a 
really basic 

level.  I didn't 
feel it got much 

into 
neutralization 
and titration. 

1 4 

it helped me work 
on my equations and 

solving them and 
was overall easy to 

follow. 

I thought it was cool that 
technology was 

incorporated into the 
review because it made 
me more interesting and 
gave me more incentive 

to do it.  Also it was 
refreshing to have a 

choice in many different 
mediums of review.  I 
thought it was helpful, 
the more exposure, the 

better. 

30 2 1.5 

Although there 
were a few bits 

of helpful 
information it 
overall did not 

have much to do 
with the test. 

2 5 

It had a ton useful 
information and 

having me write it 
down definitely 

helped me 
remember it.  Also it 
was already in test 

format. 

Using technology rarely 
encourages me because it 

means using dial-up at 
home.  Having a choice 

definitly helped because I 
could choose the 

activities least 
challenging for my 
computer and most 

accessible to me 
(hopefully the dial-up 

situation changes soon). 

31 5 3 

It was pretty 
easy to 

understand, but I 
couldn't 

remember the 
info when we 

took the test very 
well. 

5 5 

It told you which 
answer was correct 
if you got it wrong 
and the questions 

were not just 
focused on the math 

component. 

Using the technology did 
encourage me to do the 

activities b/c a lot of HW 
we get is all from 

textbooks/pencil and 
paper.  Having choice in 
which type of technology 
was nice, b/c you could 
choose what was easier 

for you. 

32 1 2 

I got all the 
questions right 
because they 

were easy, the 
games took 

awhile, kinda 
silly… 

4 4 

It helped me out, 
visualizing the 

mixing of acids and 
bases and titration 

Using technology to 
learn is fun because it 

provides a novel, visual 
experience.  It has a lot 
of potential since the 

electronic medium has A 
LOT of possibilities.  
Online quizzes for 

example are a clean and 
quick way to review 

before a test. 
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33 4 2 

I do not feel as 
though this 
helped me 

review for the 
test.  Though 

they did help set 
the tone for the 

work, its 
questions were 
drowned out by 

its silliness. 

6 2 

Its contents were not 
very pertinent to the 
test.  I could have 

probably better 
spent my time with 

option #4. 

I feel that the choices 
were varied in terms of 

how well it would 
prepare a student.  Doing 

all of them is possible, 
but many may be under 
the assumption that they 
provide equal amounts of 
preparation.  One choice 

would be better. 

36 4 5 

It was very 
helpful, testing 

my knowledge of 
specific details 

of the unit I was 
still confused 

about 

5 5 

I had numerous 
practice problems 

testing my 
knowledge of 
calculations. 

I think that technology 
did encourage me to 

review for the activities 
because I wanted to 

complete something that 
I felt would be quick and 

entertaining.  I think 
playing games 

encouraged me because 
making games out of 
learning adds a fun 
component to the 

activity. 

27 1 3.8 

I felt that we 
rushed to fast 

and I didn't like 
that at all. 

2 4.2 

This one I enjoyed it 
a lot.  Also, I think 

we should have 
more time I believe. 

To be honest NO because 
I didn't learn anything.  

Plust I feel like you give 
out to much packets and 
we have to read it and 

answer the questions.  By 
doing that I don't think I 

am learning at all.  I 
perfer teacher explaining 
things to me not givein 

out to much packets 
everyday.  It doesn't 

really teach me anything.  
It just makes it hard for 

me and other people too. 

38 2 4 

It helped me get 
a better 

understanding of 
how acids and 

bases dissolve in 
water. 

2 4 

It helped me 
because things that I 
was unsure about, I 

became sure.  It 
helped me 

remember things 
that I had forgotten 
about pH and pOH. 

I would have done the 
review activities whether 

we used technology or 
not.  Having a choice on 
which type of technology 
did encourage me to do 

the review activity. 
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39   I did not do this.   I did not do this. 

Playing outer space 
attackers was quite fun 

and was definitely a 
motivator to do the 
review activities.  It 

made it seem more fun 
and made me more eager 
to try.  I guess having a 

choice helped, but I 
enjoy paper work more 
when it comes to school 

work. 

40 1 5 

The repetitive 
nature of the 

quiz was good - 
like flashcards, 
except you can't 

cheat with it!  
Unlike the songs, 
it gave me more 

practice. 

2 4 

Although it was like 
the review game, it 

didn't give you a 
chance to repeat 

questions. 

I don't think "encourage" 
is the word I would use, 
but it made it easier for 

me to review the answers 
to the qu-est.  Also, 

having options must have 
helped people who learn 
in ways besides my own. 

42 6 3.5 

The funny factor 
took away from 

the overall 
learning while 

driving some of 
the less 

important stuff 
into your 
memory. 

6 3.5 

I think that it gave 
good facts but was 
unable to explain 

why things were the 
way they were. 

I found that I did better 
on the pen and paper 

stuff than on the online 
questions.  I think this is 

because there are less 
distractions. 

44 3 3 

I think they 
could've helped 
better, but the 
content was all 
the same and 
were mostly 

things I already 
knew off the top 

of my head. 

2 4 

Pre-tests are always 
helpful and it starts 
you over when you 
mess up eliminating 

guess and check. 

Having a choice really 
helped, I know lots of 
people learn different 

ways than I do so it gave 
me a chance to develop 

my own mental 
connections, or which 

way would best help me 
too. 

45 4 5 

Because the 
information that 
was put on it, I 
did not know of 

and being able to 
learn that really 

helped me on the 
quest. 

6 3 

The information on 
the activities were 
repetitive but did 
supply me with 

other information 
that I did not know 

about. 

Yes, because the 
technology provided 
visuals instead of me 

looking at just plain text.  
Yes, because I could 

connect w/ the activities 
that I liked and can enjoy 

reviewing things. 
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49 1 4 

I found it was 
helpful to have 
the immediate 

response of how 
well I did in 

answering each 
questions.  It's 

helpful to know 
how well I'm 

doing as I work, 
which I don't 
know while 

doing a 
worksheet. 

1 5 

This was really 
helpful before 
taking the test 

because I wanted 
more practice with 
the titrations and 

equations as using 
the physical, actual 
burett was kind of 

confusing. 

Yes, I think technology 
encouraged me to want 

to do the review 
activities because it was 

fun to try something 
fresh and new - 

something different than 
a worksheet or packet.  It 
was also nice to have a 
variety to choose from  
so I could pick what I 

needed the most practice 
with or thought would be 

the most fun to do. 

52 1 4 

It helped me 
with the 

definitions but 
not with the 
equations. 

  

I didn't do a dessert 
but if I did it would 

have helped me with 
pH/pOH. 

Yes.  Playing the games 
made reviewing more 
fun.  Same with the 
crossword.  I think 

everyone liked having a 
choice (YouTube videos 

or games). 

53 1 3 

It reminded me 
of some of the 

basics I had 
forgotten. 

1 4 

it made me practice 
the titration 

problems and then 
check to see if they 

were right. 

Using technology did not 
really encourage me to 

do the activities because 
I knew I had to do them 

anyways.  Having a 
choice in which 

technology activity I got 
to choose was helpful 
because then I could 

choose what I needed to 
review the most that was 

not included in the 
entrees. 

54 6 1 

I found the 
videos 

patronizing, 
difficult to 

understand (in 
terms of what 

they were 
saying), and only 

covered basic 
material that 

didn't need much 
review. 

4 4 

The tests themselves 
were tedious, but 

the practice 
calculating molarity 

was very helpful. 

Not really - when given 
the choice of methods to 
use to review for a test, I 
usually choose the one 

that is the least effort and 
then review further on 

my own time.  
Technology isn't a large 

factor unless the 
technology makes it 

faster/longer to do the 
activity. 

55 4 3 

I feel like the 
stuff that was on 
this game wasn't 
on the test, or at 
least I didn't see 
it.  Also, it just 

didn't really help 
me in general. 

4 3 

I didn't see a lot of 
the info that was on 
the test that was on 

the mixing acids 
sheet. 

Technology helped 
because I could get more 

engaged in what I was 
learning.  But the info to 
me wasn't really helpful 
in the end when we had 

to take the test. 
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Raw data with student comments (spelling and grammatical errors maintained) 

November Survey 

Student 
# 1 2 3 4 5 6 7 8 9 10 11 

Please elaborate on one of the 
above statements or about the 

survey as a whole. 

Student 1 5 3 3 5 5 5 5 5 5 4 3 
i like visual example pictures, 
diagrams, simple explanitions, 

videos 

Student 2 4 3 3 3 3 1 4 4 4 2 3 I don't like using technology all that 
much. /: 

Student 3 5 5 5 5 5 5 5 2 5 5 5 I hope this was helpful... 

Student 4 5 5 4 5 5 4 5 5 5 4 5  

Student 5             

Student 6 4 3 4 4 4 4 4 5 5 2 3 

I generally find the work in this class 
too dull and basic to be interesting. 

We spend such a long time on simple 
material that I find myself very bored 
and worried that I will not have the 

opportunity to learn higher level 
material. Adding the class's high 

workload to this, it is a more difficult 
to pass this class than if it were 
taught at a more advanced level. 

Student 7 4 5 4 5 5 5 5 5 5 3 5  

Student 8 4 4 2 4 3 2 4 3 3 2 3 

I think that technology, pen-and-
paper assignments, and 

experimentation are all good tools 
but if you combine all of them into a 
curriculum you get something more 
academically relevant/appealing. I 
like learning with a combination of 

"high-tech" and "traditional" 
methods. Some of the online things 

we've been using haven't been 
incredibly clear but the ones that are 
have been useful and relevant to the 

subject. 

Student 9 In other chemistry class 1st semester 

Student 
10             

Student 
11 In other chemistry class 1st semester 

Student 
12 1 3 1 2 2 2 1 2 2 2 3  
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Student 
13 4 4 3 3 2 3 3 2 3 4 4 

I really like this subject, and i hope 
to come to a greater understanding 
than i have now, and soon. I think 

the technology part is helpful 
because there are things that are 

difficult to explain in any other way. 

Student 
14 3 4 3 5 4 4 5 5 5 4 4 

At home, I don't use often any 
website besides youtube or netflix 
beyond school assignments. I don't 
skype, I don't have a face book or 

twitter, I don't text, But also I don't 
have a working google docs account. 

 
Why does this program have to be a 
requirement for success in school. 

Student 
15 4 2 3 5 4 2 4 3 3 2 2 

I think that Chemistry is really 
interesting, but some of the 

homework assignments that have a 
bunch of equations I find really 

boring. 

Student 
16 5 4 5 5 3 5 5 3 4 4 4 

I think that the only time technology 
is helpful is to have access to 

homework info/ due dates, to watch 
stimulations and thats it. otherwise 
we rely too much on technology 

Student 
17 3 4 3 4 4 4 4 3 3 4 3 

i think that even though i'm not 
really that big of a fan of chemistry, i 
still think it is important to know. i 
feel like chemistry can still come 
into my life later, even though it 
doesn't really seem like it. also, i 

think that education is important so i 
try my best to get a good grade on 

things and learn what im being 
taught.  

Student 
18 In other chemistry class 1st semester 

Student 
19 4 4 3 4 4 3 5 2 2 3 3 

I like in-class-work. It's helpful to 
have a teacher available to do the 
work with me. Home work, on the 

other hand, is not my favorite thing. 

Student 
20 5 5 5 5 5 5 5 4 4 5 5 

well i don't like when we have 
technology homework. it don't 
understand when we have to do 

technology assignments  

Student 
21 4 5 2 5  2 5 2 3 4 5 

I enjoy studying about chemistry and 
I think it's important for me to learn 
this because if i decide to go on to 
college i need to learn more things 

and learning chemistry will help me 
understand other science classes 
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better. I believe homework, no 
matter what kind, is important 

because it helps me understand the 
class better and get a better grade.  

Student 
22 5 5 4 5 5 5 5 5 5 4 5 

I know science is important, but I 
have a hard time understanding the 
material, so it's hard for me to find 

interest. 

Student 
23 In other chemistry class 1st semester 

Student 
24             

Student 
25 3 4 5 5 5 5 4 4 3 3 4 

I don't really find technology that 
helpful for my learning, because I 

learn better with a teacher up at the 
board teaching the old fashion way.  

Student 
26 4 3 3 4 4 4 4 4 4 5 5  

Student 
27 3 3 3 3 3 3 4 3 3 3 3 

I feel that technology is a useful aid 
in my learning. It allows me to 

access information and visualize 
concepts via simulations. I believe 

that when integrated with science the 
opportunity for learning can be 

increased.  

Student 
28 5 4 4 5 5 4 5 4 5 4 3 

While I understand the reasoning for 
doing notes at home, because then 

we have more class time to do other 
things, doing the notes is not going 
to be the first thing I think when I 
also have Bell's class. And also, 
we're going to go over the notes 

anyway, it might just be better to do 
them in class so that if we have any 
questions, we can ask right then and 

there instead of forgetting about 
them when we see you next.  

Student 
29 4 2 4 5 4 4 4 5 5 2 3 

I understand the use of computers 
but i still think that we need more 

labs to truly comprehend the 
concept. 

Student 
30 3 3 4 5 4 3 4 5 5 3 3 

It is hard for me to complete home 
work involved with technology at 

home because I have dial-up (I 
know, awful) as my computers 
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internet connection.  

Student 
31 4 4 4 4 3 4 5 5 4 5 4 

I think that the material being taught 
in this class is insightful, and will 

probably be useful sometime later in 
life, it's just hard for me right now, to 
understand so much information, all 

at once. I think that if there were 
more interactive things online to do, 

we as a class, may have more fun 
learning such complicated things.  

Student 
32 5 4 4 4 5 4 4 4 4 4 4 

I think that currently what we are 
learning is not useful for me right 
now directly but I want to learn it 
anyway. I like to be able to picture 

what is going on in the physical 
world because not understanding 

things like that makes me less happy.  

Student 
33 5 4 3 4 5 3 4 5 5 3 4 

This year, after having taken a 
serious reflection and change on my 
attitude and perspective towards my 
academic career, I have elected to 

fully engage myself in my 
assignments as best as possible. 

Though I have not fulfilled all of my 
goals towards being the student I 

would like to be, I am always 
thinking ahead and trying to improve 

myself. Rather than see failures as 
solely mistakes, I also see them as 

learning opportunities and important 
experiences I can build upon to do 

better in the future. 
 

Science has always been a key 
subject for me in school, and the lack 

of such in elementary was really 
disappointing. It didn't occur often, 
and when it did, I was always off in 

ESL (English Second Language, 
despite my fine knowledge of 

English.) Come middle school, and 
things began to grow interesting, 

though we didn't get to experiment 
or do much at all with science. 

 
Now in high school, going into Ms. 

Culbertson's Integrated Science 
classes was interesting as I had 
science at school virtually every 

other day. It was great and enjoyable, 
though the mobile project was a 

nightmare for me. I'm not exactly 
what you would call a visually arts 
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inclined student. I'm more of a 
digital person, really. 

 
Working with interactive 

environments is more my kind of 
thing, and the static nature of what I 

had been doing before was a bit 
boring. Working and exploring with 

such large topics was great, and 
working with the relationships of 
particles is even better due to the 

particle simulations on the computer. 
It's easy for me to understand and 

interesting to play with and it seems 
to me that there is more in store. 

Student 
34 5 3 4 5 4 4 5 5 5 3 4  

Student 
35 3 5 4 5 3 3 3 2 2 3 3  

Student 
36 2 2 3 2 2 3 5 2 1 2 1 

I think learning from technology is 
never the same as learning from a 
physical teacher. I definitely learn 

better from a teacher then I do from 
technology. Technology has the 
ability to enhance learning, but 

learning is best taught by a teacher 
that understands and appreciates 

what they are teaching you.  

Student 
37 5 5 5 5 5 5 5 5 5 5 5 

it's important to me that when Mrs. 
Zupke say something important 
because i can use that knowlage 

when i grow up. 
Student 

38             

Student 
39 4 4 4 5 4 4 5 5 5 4 4 

Surveys like this are hard for me 
because they are generalized 

statements that change from situation 
to situation. I tried to answer them to 

my best abilities but I cannot 
guarantee the accuracy. 

Student 
40 5 3 4 5 4 5 5 5 5 3 4 

I like the idea that this class is trying 
to teach us to use technology in a 

positive, educational way. 
Technology is often viewed as 
negatively impacting society, 

especially youth.   
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Student 
41 4 4 4 5 4 3 4 4 3 4 4 

I think that I learn better when you 
(Ms. Zupke) is teaching the class, 

because I can understand more 
clearly what it is we are working on. 
With the computer, I guess I kind of 
get what is going on but it is better 
when I can see examples from you 

and hear what it is to learn.  

Student 
42 4 5 4 5 4 4 4 4 4 3 4 

I like working on the computer but i 
easily get distracted because there 
are so many ways that you can get 
off task.  However i do enjoy being 

paper free. 

Student 
43 5 3 4 5 5 5 5 5 5 3 3 

The main reason why I think that it's 
important to take this class is 

because I want to take biology and I 
need to learn this information in 

order to take that class. 

Student 
44 In other chemistry class 1st semester 

Student 
45             

Student 
46 3 4 5 5 5 5 5 3 4 4 3 

The only real way I've ever found 
technology based homework to be 

successful is with a giant powerpoint 
that we have to take notes on. I like 

seeing words displayed that way, and 
when the work is displayed through 
simulations, I have a much harder 
time understanding them and what 
they're trying to convey - I tend to 

get distracted with them, honestly, or 
I feel something is missing when it's 
not spelled out right in front of me.  

 
Also, even if something is online, I 
prefer having to write it out - the 

muscle memory helps me remember 
what I'm learning. 

Student 
47 4 5 2 5 4 2 5 1 1 4 3 

I am really bad at dealing with paper 
and pen assignments because I loose 
things a lot. I loose momentum when 
I'm missing things and can't catch up, 
which is why having and turning in 

homework online is useful.  
Student 

48 5 5 4 3 5  5 2 2 5 1  
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Student 
49 In other chemistry class 1st semester 

Student 
50 5 5 5 5 4 5 5 5 5 5 5 

I think that what we are learning in 
this class is very important to know 
in the real world and will help me a 
lot! I don't I want to have a job that 

involves chemistry too much but I do 
think most of it is crucial for general 
knowledge and important to know. 

About science simulations, I do learn 
well that way, but I need some sort 
of follow up lecture or discussion 
about it just to clarify, because I 

always feel as though I haven't quite 
completely grasped the concepts just 
based on the computer simulation. 

Student 
51 3 4 3 4 4 3 5 3 4 4 4 

i feel like chemistry is one of my 
most challenging classes....really not 
that big of a fan of chemistry. i mean 
its interesting sometimes but i find it 
too stressful. i like math, which can 

also be stressful but it keeps my 
mind off of other things and keeps 
me busy. I just feel stressful with 

chemistry for some reason, like its 
too overwhelming or something. 

Student 
52 5 4 4 5 4 4 4 4 4 4 4 

While tech based assignments are 
great, its REALLY easy to get 

distracted while online.. 

Student 
53 3 4 4 4 3 4 3 4 4 4 4 

To me chemistry is an essential that I 
will always try hard to understand 

even if it is not interesting, because I 
feel like I need to know everything, 

but I don't plan in having to use most 
of it in the future. 

Student 
54 5 1 2 5 5 3 4 5 5 1 2 

I'm often disappointed in the low 
level of work that we're expected to 
do. I feel like we spend too long on 
simple subjects when we could be 

doing more age-appropriate work. I 
dunno, it might be just me, but I 
would really appreciate a more 
challenging level of material. It 

might help me feel more motivated 
to do well in this class. 
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Student 
55 4 3 4 5 5 5 5 3 5 3 3 

Technology for me is extremely 
helpful when it comes to learning 
because i find myself as a visual 

learner. Therefore learning visually 
using technology is very helpful for 

me. I am able to understand the topic 
on what we are leaning a lot easier, 
also I am able to ask more questions 

if i dont get what were learning. 
Student 

57 5 4 4 4 4 3 5 4 4 4 3  

Student 
58 5 4 3 2 5 4 5 3 4 1 1  

 
January Survey 

Student 
# 1 2 3 4 5 6 7 8 9 10 11 

Please elaborate on one of the 
above statements or about the 

survey as a whole. 

Student 1 5 5 4 4 4 4 4 5 3 5 5 
i like the subjects but sometimes 
there was too much homework at 

once 
Student 2 No longer at Center 

Student 3 4 3 4 5 4 4 5 4 4 4 4 

Technology based assignments and 
study tools are useful to me when I 

have internet access at home... 
Which we still don't. But probably 

soon. 

Student 4             

Student 5 4 4 4 5 4 4 4 4 4 4 4 i like the class and i think that ms 
zupke is a good teacher 

Student 6 No longer at Center 

Student 7 4 5 5 5 4 5 5 4 4 5 5  

Student 8 3 4 4 5 4 4 5 5 5 4 3 

Not all of the online simulations 
we've been given work on my 

computer at home. I'm not sure if 
this problem is unique to me but it's 

maybe something worth looking 
at/asking about because sometimes it 

made it hard for me to do the 
homework in the atoms unit. 

Student 9 In other chemistry class 1st semester 

Student 
10 3 2 4 4 3 4 4 3 3 2 2  

Student 
11 In other chemistry class 1st semester 

Student 
12 4 4 4 5 4 4 5 4 4 5 5  
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Student 
13 No longer at Center 

Student 
14             

Student 
15 3 2 3 4 3 3 4 3 3 1 1 

I find the online work that we do, to 
be not helpful at all. I don't learn 
from it very well and it is really 

boring. 
Student 

16 4 4 4 4 5 4 5 5 5 2 4 I dont like doing online labs. Just a 
personal preference. 

Student 
17 4 5 4 5 4 4 5 5 5 3 3 

i think that the things we learn in 
chemistry are important and i am 
actually enjoying learning about 

them. also, most of the time, i stay 
focused on what im doing.  

Student 
18 In other chemistry class 1st semester 

Student 
19 5 1 1 1 5 1 1 1 1 1 1 

I'm failing this class. I don't think 
that I will ever pass this class, I have 

given up. Sorry.  

Student 
20 5 1 3 3 4 4 4 4 3 3 1  

Student 
21 4 4 4 4 4 4 4 4 4 4 4 

I work well with paper/pencil and 
technology. I chose all 4 because 

most of time its true, but not always. 
Learning about ionic and covalent 

bond is fun and I enjoy learning how 
they interact with each other.  

Student 
22 1 1 1 4 2 1 4 4 4 1 1 

I think that explaining the class 
material in detail would be alot more 

helpful then just getting packets. 

Student 
23 In other chemistry class 1st semester 

Student 
24 5 5 5 5 4 5 4 5 5 4 5 

i really enjoy your class, the way you 
describe things is useful to me as 

well as working in groups and using 



101 

the computers for labs or in class 
assignments.  

Student 
25 4 3 4 4 4 4 4 3 3 2 3  

Student 
26             

Student 
27 4 5 4 5 3 4 5 5 5 4 5 

I continue to feel that technology is a 
great way to expand my 

understanding of the concepts taught 
in class.  

Student 
28 4 5 4 4 3 3 4 3 4 4 4 

I personally like assignments on the 
computer, cause i use my computer 
all the time anyway, however i find 

that it's more likely for me to get 
distracted. But it's also very useful if 
something can be due at midnight, 

cause then being distracted by 
whatever kids use these days won't 

matter as much.  
Student 

29 No longer at Center 

Student 
30             

Student 
31 4 3 3 4 3 3 4 4 3 3 3 

I think that the whole class is 
actually quite interesting, however, 
it's hard for me to remember all the 

information handed to us. I think that 
it's easier for me to learn from the 
pencil/paper homework, than the 

computer/technology based 
homework. It feels more 'raw' and it's 

right there in my hand for me to 
actually pay attention to.  

Student 
32             
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Student 
33 5 5 4 5 5 5 4 4 5 5 5 

I feel that despite a terrible first 
impression, I would do much better 

in this class if I were to devote much 
more time to it than I have in the 

past. The assignments are very time 
consuming and I've decided to ramp 
up my work ethic beginning with the 
second semester. Hopefully I'll still 
be in your class as I'd like a chance 

to redeem myself. 
 

I do believe that I've mentioned this 
before, but I often work late at night 
as it's the best time for me to work. 

This does come with some 
consequences that I'm sure you've 

noticed me suffer. Staying awake can 
be a challenge at times. It's noisy at 
home and I've done what I can to try 
to get it down to a level at which I 
can work at, but I can only get so 
much done. I have some plans for 
improvement next semester, and I 

hope they'll play out well. 
Student 

34             

Student 
35             

Student 
36 3 3 3 5 3 3 4 5 5 2 2  

Student 
37             

Student 
38 3 3 4 4 3  4 3 3 3 3  

Student 
39             

Student 
40 5 3 5 5 5 4 4 5 4 3 4  

Student 
41 2 2 3 2 2 3 5 4 4 2 2 

Hearing the information from you 
personally (in front of the class) 

helps me understand assignments 
and tasks better rather than online 

things because Its not really helping 
me at all, not really explaining 

anything as well as my ears want it 
to. your a good teacher, I'm just a 

slow student.  
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Student 
42  4 4 5 4 3 4 4 4 3 3 I prefer computer work to pen and 

paper but i do understand the value. 
Student 

43 No longer at Center 

Student 
44 In other chemistry class 1st semester 

Student 
45 5 5 3 4 4 4 5 5 5 5 5 i enjoyed taking this survey 

Student 
46 3 3 4 4 3 3 5 4 3 2 3 

I'd like more powerpoint sort of 
online things. Reading something 
simple and bulletpoint format and 
then having to write it out by hand 
really quite helps cement things in 

my memory. Like we did back in 9th 
and 10th grade - lots of notes. 

Student 
47 5 5 5 5 3 3 3 1 4 4 5 i loose things a lot so homework 

would be better if it was all digital 

Student 
48 1 3 2 3 2 3 2 1 2 4 3  

Student 
49 In other chemistry class 1st semester 

Student 
50 3 4 3 4 3 3 4 4 4 5 4 

I think what we are learning is 
important, I just don't enjoy it all that 
much. But that's not anyone's fault, 
I'm just not interested in the subject 
much. Too much math! I like doing 

labs and experiments and seeing 
reactions and I wish we did more of 

that because I think I learn a lot more 
when we do those types of things. 

Also computer simulations are very 
helpful, and playing around with 

websites that teach you something is 
helpful as well. 
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Student 
51 4 5 3 4 4 3 5 4 4 4 4  

Student 
52 4 3 4 3 4 3 3 3 3 3 3 I'm sorry. 

Student 
53 3 4 4 5 4 4 5 5 5 4 4 

Technology can be very helpful in 
general for understanding interactive 

concepts but when I already know 
the content I fell that it is 

unnecessary. 

Student 
54 4 3 3 5 4 2 4 1 1 3 3 

I would not say that my entire 
learning experience is dependent on 
or enhanced by technology in this 
class. It is less the medium that the 
material is presented with, but the 

manner in which it is presented. How 
is doing a simulation online different 

from doing a lab or worksheet 
without the use of the internet? I will 

tell you how: less explosions. Not 
that we do anything remotely 

explosive in this class anyway. I am 
disappoint. Nevertheless, I feel that 

both technology and classic methods 
of teaching have potential to be 
useful if they are used correctly. 

Thus far however, this has not been 
the case. A lot of our learning is not 

hands-on. When we don't use 
technology, it's boring worksheets. 

When we do, we're suffering through 
powerpoints or lackluster online 
presentations. Neither of these is 

particularly compelling or engaging. 

Student 
55 4 4 4 5 4 5 5 4 3 4 4 

i will elaborate on "I like what is 
being taught/what will be taught in 

this class". I like what is being taught 
in this class because i feel like this 
class is the only class that i really 

learn in. What i mean by that would 
be that i understand the stuff we are 
learning about without it going in 

one ear and exiting the other. On that 
note i would like to say that you are 
my favorite teacher for that reason, 

also your just a great person all 
around. 

Student 
57             

Student 
58             

 



105 

March Survey 

Student 
# 1 2 3 4 5 6 7 8 9 10 11 

Please elaborate on one of the 
above statements or about the 

survey as a whole. 

Student 1 5 4 5 3 5 5 4 4 4 4 5 

i really like the topics and think ms. 
zupke does a good job explaining but 

since chemistry is a complicated 
subject sometimes it takes more time 

to sink in. 
Student 2 No longer at Center        

Student 3 4 4 3 4 4 4 4 4 4 4 3 

It's hard to be completely with a 
statement like "very true of me," at 
least for me, when asked questions 
regarding personal opinions about 

myself as I'm learning. This is why I 
typically don't answer wholly with 

fives or ones. 

Student 4 3 5 4 5 2 4 5 3 5 5 5 

I think doing more projects like the 
infographic would be a good way for 

students to understand what we're 
learning and also have fun while 

doing it.  
Student 5 3 3 3 5 3 3 3 3 3 3 3  

Student 6 No longer at Center 

Student 7 5 5 5 5 5 5 5 4 5 4 5  

Student 8 3 4 3 5 4 3 5 5 5 3 3 

Most of the computers I've used, 
including the ones at school, have 

sometimes had some form of trouble 
with the online simulations, guides, 

etc. that we are using. While some of 
them are fine, others are shaky or 
else won't load at all, making it 

difficult sometimes for me to find a 
way to complete my technology-

based assignments. While I've been 
finding ways, it makes me wonder 
whether other students might be 

having the same problem and 
whether that might be something that 

should be addressed- are students 
generally able to access the 

simulations? 

Student 9 5 5 4 5 4 4 5 5 5 4 5 

I do my best to complete online 
assignment-such as with simulations 
etc but it is often difficult to find my 
way back to a certain cite, or find my 

way there in the first place. 

Student 
10 4 2 4 5 4 4 5 4 3 2 3 

I find that i learn better without using 
technology but i think it is mostly 
because I don't know much about 

technology and I don't really enjoy 
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using it.  

Student 
11 4 3 4 5 4 4 4 5 5 3 3 

I think the simulations and other 
technology things like that would 
contribute more towards a good 

attitude about learning science if the 
instructions were a lot more clear 

and precise. Though the pH 
simulation was very well explained 

and I really really liked that one 
Student 

12 3 4 3 4 3 3 3 4 4 4 4  

Student 
13 No longer at Center 

Student 
14 5 5 4 5 4 4 5 4 5 5 3 

I thing that in future assignments that 
involve students to shape there 
project, you should have an alt 

project that takes vary small amounts 
of points away (to discourage 

slacking) but is firmly defined and 
narrowed. This process should be 
taken by a case by case basis and 
should go to students who more 

often then not fall in the category 
defined above. (the U.C.B.C.T.) 

Student 
15 4 2 4 4 4 4 3 3 2 2 2 I prefer the paper and pencil things 

that we do in the class. 
Student 

16 No longer in chemistry 

Student 
17 3 4 3 4 3 3 5 4 3 4 4  

Student 
18 5 3 4 5 5 4 5 4 4 2 2 

Technology is okay for this class as 
long as it doesn't become the 

ultimate foundation for our learning. 
Movies/documentaries are my 

favorite resources in that regard. 
Otherwise, I don't mind just taking 
time to read out of the textbook or 
write a scientific paper or go to the 

library. It's more focused & pleasant 
for me personally, even if they're not 

"modern" and "flashy" like 
dissecting a frog on an iPad.  

Student 
19 No longer in chemistry 

Student 
20 5 1 4 4 5 3 5 4 3 2 1 

I think that what we are learning is 
helpful because it helps me with my 
qsr. Im doing mines on baking soda 
vs. baking powder. and baking soda 
is a base and baking powder is a acid 
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so its helping me out 

Student 
21 4 4 4 4 4 4 4 4 4 4 4 

Online simulations help explain 
things more clearly, for example the 

online simulations showed us the 
change that we couldn't see with our 
eyes, but doing a lab will grab my 

attention more.  
Student 

22 No longer at Center 

Student 
23 5 5 4 5 4 4 5 5 5 3 4 

I always try to understand what Mrs. 
Zupke is saying even if it doesn't 

make sense: 
 

I work really hard on trying to 
understand what is going on. I find 
that this semester makes a lot more 
sense to me as well. I'm not sure if 

this is because I understand your way 
of teaching better then I did Ms. Tu's 
(I think she is a really good teacher I 

just didn't always understand her 
methods of explaining things) or 

because now that I have taken one 
semester of chemistry I understand 
the "basics". I also try really hard to 

make sure I ask questions when I 
don't understand what is going on. I 

have found that this semester, even if 
at first I don't understand something, 
if I keep listening it stars to makes 

more sense.   

Student 
24 1 4 2 2 2 1 3 1 3 4 3 

i dont think chemistry is important to 
my future at all. i wish the school 
board would let chemistry be an 

option or something. 

Student 
25 3 3 4 3 3 4 3 3 3 2 2 

Like I have said in the past, I do not 
feel that technology based lessons 

help me that much. I tend to benefit 
from a teacher physically teaching 

the lesson and giving examples. 
Technology also has tons of 

problems and I tend to get distracted 
more easily when I use technology 
versus a traditionally taught class.  

Student 
26 3 1 3 5 5 3 4 4 2 1 1 

I don't like relying on technology for 
things, that's probably because I'm 
always busy living life and don't 

have a computer and I'm rarely home 
even if I did have one, but if I had a 
normal house living situation than I 

probably would enjoy and learn from 
it more.  
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Student 
27 4 4 3 5 4 3 5 5 5 4 4 

I think that technology is a useful aid 
to traditional learning, but may need 

additional explanation to clairify 
concepts.  

Student 
28 4 4 4 5 4 4 5 5 5 4 4 

I also think that, on one hand while 
online simulations are helpful for 

some things, it's not always helpful 
for everything. Like doing math 

problems, or something that needs to 
be written. So really any type of 

formula. And paper and pencil style 
is still a good practice to have, but 

when your first trying to understand 
something, online simulations might 

be a better option. 
Student 

29 No longer at Center 

Student 
30 5 2 3 5 4 4 5 5 5 3 4 

Although the things we learn in 
Chemistry are not always in my 

personal interests, I still think they 
are important. I find it harder to 
focus and learn in p.5 chemistry, 

than it was in p. 3.  

Student 
31 4 3 2 3 4 3 3 4 4 2 3 

The picture aspect of the infographic 
was a lot more helpful, than if we all 

were to be handed a test to take.  
 

The pH simulation was helpful, but 
sort of hard to understand with the 

lack of instructions on what 
everything was. But overall, I think it 
was a good way to demonstrate how 

it all works. 

Student 
32 5 4 5 5 4 5 5 4 4 4 4 

I think it is really cool that you are 
using our feedback to refine your 

teaching methods more quickly and 
efficiently. Efficiency in a classroom 
is EXTREMELY important. I enjoy 

the feeling that my time is being 
used properly.  
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Student 
33 4 5 5 5 3 4 5 5 5 5 5 

I look forward to the art project that 
will occur after the QSR project is 

completed. 

Student 
34             

Student 
35             

Student 
36 3 3 4 5 4 4 3 3 3 3 3 

Technology definitely can help with 
learning, but I do like learning from 

a teacher one on one.  

Student 
37             

Student 
38 4 4 3 3 3 3 4 4 4 3 3 

I think that I learn better with both 
traditional ways of learning and 

electronic ways of learning. 

Student 
39 4 5 3 4 3 3 5 4 4 4 4 

(I-I don't know what to put here, uh.) 
The survey was good, I guess? I'm 

not one-hudred percent clear on why 
were doing this but I'm sure you 
have your reasons. It seems like 

technology + school is always such a 
big topic these days. I guess they're 
trying to integrate more technology 

into schools, but it seems strange that 
we do these types of quizzes so 

often. I have similar quizzes in other 
classes as well. 

Student 
40 4 4 5 4 5 5 5 4 4 4 4  

Student 
41 No longer in chemistry 

Student 
42 4 4 4 5 4 4 4 4 5 3 4 

I think that technology is quite useful 
to the class so long as there are clear 

expectations and i think that the 
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survey hits all the key points. XD 

Student 
43 No longer at Center 

Student 
44 5 4 4 5 5 5 5 3 4 4 3 

Technology as a whole is very useful 
to me. I use my laptop constantly in 
and out of school. However, most of 
the school provided technology is so 
slow and difficult to get to work that 

just the frustration of it all can 
become a distraction and almost a 

waste of time. This is mostly a 
personal preference and i've found 

most presentations and online 
activities useful but having a hard 

time getting them to work. 

Student 
45 4 5 3 4 5 4 5 5 5 4 5 

The things i'm learning in chemistry 
at the moment definitely is going to 

help me in the future because 
chemistry is actually going to be a 

part of my career choice's daily 
routine. I hope to be a 

Microbiologists and help find cures 
for cancer, HIV, AIDS, malaria, 
tuberculosis, and other deadly 

diseases/viruses. 

Student 
46 No longer in chemistry 

Student 
47 No longer at Center 

Student 
48 No longer in chemistry 

Student 
49 5 5 3 4 5 4 5 5 5 2 4 

As I mention above, I find the 
pH/computer simulations to be 

difficult to understand, and 
distracting as I find myself more 

focused on attempting to understand 
how to use the computer program, 
instead of on learning science. I 

think it would be easier and more 
effective when using the pH 

simulations on the computer to have 
an explanation from the teacher 

before starting, so that I don't waste 
as much time trying to figure out 
how to use the often complicated 

computer application. If it was very 
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clear as to how to use the computer 
program, I think I would get a lot 
more out of the technology. And 

again, I really enjoyed working on 
the infographic project, as I was able 
to pick my own topic that I knew I 
was interested in working on, all 

while learning about water's 
properties at the same time. 

Student 
50 No longer in chemistry 

Student 
51 No longer in chemistry 

Student 
52 4 4 3 4 4 4 4  4 4 4 

I think if I put all of my effort into 
my work in this class, I could have 

an A. 

Student 
53 5 4 4 5 4 4 5 5 5 3 4 

Depending on the concept that we 
are studying at the time, online 

resources have either reenforced 
what I had already learned, or further 

confused me on the topic.  If we 
were to just learn from online I don't 
think I would learn as well as going 

over it and talking through the 
concept. 

Student 
54             

Student 
55 3 4 4 4 4 4 5 3 3 5 5 

this survey was good because it 
allowed a different opinion from 
every different student. Allowing 
you as a learning teacher to learn 

more about what to do next time you 
do these type of assignments. 

Student 
57             

Student 
58             
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Coded Responses - NOVEMBER 
 1 2 3 4 5 6 7 8 9 10 11 

1 0 1 0 0 0 1 0 1 2 2 3 
2 1 3 4 2 2 4 0 7 3 6 2 
3 9 10 13 4 7 11 3 9 8 12 16 
4 16 19 21 11 18 15 16 11 13 18 15 
5 19 12 7 28 17 13 26 17 19 7 9 

abstain 0 0 0 0 1 1 0 0 0 0 0 
total 45 45 45 45 45 45 45 45 45 45 45 

Percentages 
not at all (1) 0 2 0 0 0 2 0 2 4 4 7 

no (2) 2 7 9 4 4 9 0 16 7 13 4 
somewhat (3) 20 22 29 9 16 24 7 20 18 27 36 

yes (4) 36 42 47 24 40 33 36 24 29 40 33 
definitely (5) 42 27 16 62 38 29 58 38 42 16 20 

abstain 0 0 0 0 2 2 0 0 0 0 0 
Coded Responses - JANUARY 

 1 2 3 4 5 6 7 8 9 10 11 
1 2 3 2 1 0 2 1 4 2 3 4 
2 1 3 1 1 3 1 1 0 1 6 3 
3 8 10 9 3 10 12 2 6 10 8 10 
4 15 9 19 14 18 15 18 15 13 12 10 
5 8 10 4 16 4 4 13 10 9 6 8 

abstain 1 0 0 0 0 1 0 0 0 0 0 
total 35 35 35 35 35 35 35 35 35 35 35 

Percentages 
not at all (1) 4 7 4 2 0 4 2 9 4 7 9 

no (2) 2 7 2 2 7 2 2 0 2 13 7 
somewhat (3) 18 22 20 7 22 27 4 13 22 18 22 

yes (4) 33 20 42 31 40 33 40 33 29 27 22 
definitely (5) 18 22 9 36 9 9 29 22 20 13 18 

abstain 2 0 0 0 0 2 0 0 0 0 0 
Coded Responses - MARCH 

 1 2 3 4 5 6 7 8 9 10 11 
1 1 2 0 0 0 1 0 1 0 1 2 
2 0 3 1 1 2 0 0 0 2 7 3 
3 9 6 13 4 7 10 7 7 8 9 11 
4 15 17 17 12 19 21 8 17 12 16 14 
5 12 9 5 20 9 5 22 11 15 4 7 

abstain 0 0 1 0 0 0 0 1 0 0 0 
total 37 37 37 37 37 37 37 37 37 37 37 

Percentages 
not at all (1) 2 4 0 0 0 2 0 2 0 2 4 

no (2) 0 7 2 2 4 0 0 0 4 16 7 
somewhat (3) 20 13 29 9 16 22 16 16 18 20 24 

yes (4) 33 38 38 27 42 47 18 38 27 36 31 
definitely (5) 27 20 11 44 20 11 49 24 33 9 16 

abstain 0 0 2 0 0 0 0 2 0 0 0 
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1: I like what is being taught in this class. 
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2: It is important for me to learn what is being taught in this 
class. 

November (N = 45)
January (N = 35)
March (N = 37)

0
5

10
15
20
25
30
35
40
45
50

1 2 3 4 5 6

Pe
rc

ep
ta

ge
 o

f s
tu

de
nt

s 

1 = not at all true of me     5 = very true of me     (6 = abstain) 

3: I'm certain I can understand the ideas taught in this course. 

November (N = 45)
January (N = 35)
March (N = 37)
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4: I think that using technology to learn science 
will help me be more successful in this class. 
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5: I learn well from online simulations of science concepts. 

November (N = 45)
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6: I think that what I am learning in this class is useful for to 
know. 

November (N = 45)
January (N = 35)
March (N = 37)
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7: I always try to understand what Mrs. Zupke 
is saying even if it doesn't make sense. 
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8: I think what we are learning in this class is interesting. 
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9: Even when PAPER-AND-PENCIL homework or study 
materials are dull and uninteresting, I keep working until I 

finish. November (N = 45)
January (N = 35)
March (N = 37)
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10: Even when TECHNOLOGY-BASED homework or study 
materials are dull and uninteresting, I keep working until I 

finish. November (N = 45)
January (N = 35)
March (N = 37)
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11: Technology-based homework assignments 
and study tools are useful to me in this class. 

November (N = 45)
January (N = 35)
March (N = 37)
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Raw data with student comments (spelling and grammatical errors maintained) 

Student 
# 

How well 
did you 

stay 
focused on 

your 
infographi

c 
assignmen

t during 
our 

worktime 
in class? 

elaborate 

How much 
did you 
enjoy 

creating an 
infographic 
about water 

as your 
assessment 

rather than a 
test? 

elaborate 

Student 
3 4.5  4 

Would've been more enjoyable 
if we'd been given a little time 

to familiarize with the 
software. 

Student 
4 5  5 way more fun and educational 

in my opinion than a test 

Student 
5 3  4  

Student 
7 4 

I sometimes got a little 
distracted with other people 

but Iw as focused like 98% of 
the time. 

5 

I loved it becaue I took graphic 
design 1 and 2 last year and I 

do a lot of desin at my 
internship. This was a good 
way to understand how the 
properties of water work in 

everyday life. 

Student 
8 5 I was actively engaged the 

whole time 5 
creating an infographic was a 

fun and informative alternative 
to a test. 

Student 
10 4.5 

There were a few instances 
whre I did not use my time 

wisely but for the most part I 
was on task and engaged. 

5 

I enjoyed the infographic much 
more than a test ecause we 
were able to take what we 
learned and makie it into 

something else. 

Student 
11 4 

Sometimes I got a little 
unfocused but othersie I think 

I did well. 
2 

I really don’t' like graphic 
design. It was a lot more 

stressful than taking a test. Sp I 
wish I could have taken a test. 

Student 
12 4  5  

Student 
14 5 I hit a whall until break. 1 I prefer the test becaxeu of a 

one day span. 

Student 
15 4 

I had a hard time getting 
started and figuring out what I 

wanted to do. 
5 

It was way more fun, and I feel 
like I learned and retained the 

info much better. 
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Student 
17 2.5  5 

I thought it wa really fun and a 
good way to spend time 

learning abou ti. The only 
thing is, it only helped us learn 

about one UCP of water 
instead of all of them. 

Student 
18 3 -- 4 It was okay when I realized I 

could use photoshop. 3 

On one hand a test is way 
easier (technically) and my 

graphic design skills are 
mediocre at best, but it was 

also kind of fun to be creative. 

Student 
20 3  5  

Student
21 4 

I was very focued on my 
infographic during the 

classtime. I spent the whole 
period researching info and 

idea to make the infographic. 

5 

I had a lot of fun making the 
infographic. I rather do a 

infographic than take a test 
becaue I learn about melting 
ice while doing something 

interesting. 

Student 
23 4.5  5 

I feel like doing the infogaphic 
instead of a test helped me to 

understand things I didn't 
before. Also it was a really fun 

project. 

Student 
24 3.5  5 

I emailed you a pdf file (it sid 
that on my computer but you 

said it wasn't) 

Student 
25 3  4 

It was easier and less stressful 
than a test. I found this a lot 

more fun and was able to focus 
easier because I picked a toipc 

I wanted to do. 

Student 
26 5 It was fun and engaging 5 

it was good because it teaches 
me a good amount and its more 

fun and I'm a visual learner 

Student 
27 4 

It was pretty fun but I could 
have been more engaged. I 
would prefer to take a quiz 
though, because I found the 

process a bit difficult. I am not 
the best with technology all 

the time, so it took me a 
while. 

  

Student 
28 4  4 

making the infograph was a 
little confusing at first, 

concerning how you wanted us 
to show how whatever we were 
looking at related to water. But 

I prefered it over a test. 

Student 
30 4.5  3 

I had never used powerpoint 
before so I was not only 

learning about infographs, but 
also power point. Also, I don't 
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have it at home so that was 
another challenge. 

Student 
31 3  3.5  

Student 
32 5 

I was fully engaged the whole 
time so I finished sooner than 

later. 
3 

I like tests… and something 
about art and deadlines freaks 
me out. Right brain/left brain 
conflict? Still fun of course! 

Student 
33 5 

I was constantly looking for 
iconography of applications 
for steam and sifting through 

it all was very difficult. I 
barely finished as it is now, I 

still feel dissatified. 

 

It would have been nice to 
have one less homework 

assignment over break, but I 
guess there is no helping it. 

Student 
37 2 I didn't that well  I wish I could have just taken a 

test. I didn't like the project. 

Student 
38 4  5 

I enjoyed the infographic much 
better than a test, it took a lot 
of time and effort but itw as 

fun. 

Student 
40 5 I wasn't able to finish it in 

class. 5 

I enjoyed this more than a test 
but what was it's objective? 
How would we prove we 

learned all of the properties? I 
did enjoy the fact that we were 
able to analyze info in a visual 
way and create something that 

was linked to a property. 

Student 
42 3-3.5 I sat with people that I would 

talk to. 1 

I thin kwith my knolage of 
graphic programs that I spent 

more time on the minor 
graphic aspects and not the 

final. 

Student 
44 5 I was on a role 4 

The project was very fun and 
allowed us to connect to the 

given info to things that 
interested us. The one upside 

of tests that the infograph 
didn't have is a clear, black and 

white, expectation of what is 
expected. 

Student 
45 4 

I had fun times and I had 
times where I stayed 
completely focused. 

5 

I'm glad that we were able to 
take what we learned and show 
it through an artistic lense. We 
also got to present it the way 

we wanted. 
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Student 
49 4.5 

Although I was sick on 
Wednesday and missed one of 
the inclass work dys, I think I 
did a pretty good job staying 

focused in class. It helped that 
I was really invested in my 

topic, too. 

5 

I really appreciated a creative 
assignment as opposed to 

taking a test. The infographic 
was a bit of work, and the 

rubic was something hard to 
interpret, but I preferred it to a 

test, for sure. 

Student 
52 4 even though I missed a day of 

work time 2 

It was really hard for me to do 
it because I don't have any 

programs that are capable of 
making an infographic. (I don't 

even have word) 

Student 
53 5 During class I was very 

engaged. 5 

I feel that creating an 
infographic was a fun and 

interesting alternative to a test, 
especially because we got to 

focus on just one UCP of 
water. It is very time 

consuming for me, and with 11 
hours of work I am still not 

done. 

Student 
54 1  2 

The idea of making an 
infographic was ood, but the 
content we were supposed to 
include was uninteresting and 
didn't seem to fit the format. I 
would have enjoyed it more if 

the info were more easily 
translated into infographic 

format. 
Student 

55 5  5  

 

Student 
# 

What were some challenges 
to completing your 

infographic? (turned in) 

What challenges stood/are 
standing in your way? What 
are some things you can do 

to successfully complete 
your project? 

comments 

Student 
3 

One challenge was using the 
software but in the end I 

understood the basics. One 
thing I enjoyed was the 

creative part of it and the 
freedomw e had on it. 

  

Student 
4 

making sure there wans't too 
much text, and that it made I completed it!  
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sense 

Student 
5 

I have to add my data I think 
that's all I need to do in order 

to complete it. 
  

Student 
7 

Challenge was getting 
enough info. The thing I 
liked was the esigning 

aspect. 

  

Student 
8 

The main challenges were 
the computer bits and 

making use of all the spae. 
The fun parts were having an 

interesting topic and 
acquiring a new skill. 

Completed my infographic  

Student 
10 

It was a slight challenge for 
me because I am not the best 
at using and making thins on 
the computer but I enjoyed 

learning how to use the 
program and experimenting 

on it 

  

Student 
11 

I had a hard time finding 
facts as well as fitting the 
facts onto a one page info 
graphic. If we had more 

space it would have been a 
lot easier. 

I would have given one more 
class period of work time 
and less facts required for 

full score. 

 

Student 
12 

Finding 10 short but 
explanatory facts about my 

subject was a little 
challenging but not 

impossible. 

Completed my infographic  

Student 
14  I don’t have in design and I 

don’t have a draft left. 

I may need to revie my 
expected completion date. 

I’m doing the 30s decade day 
on 3/2 

Student 
15 

I did not know how to use 
photoshop that well. 

I have completed my 
infographic. 

Maybe a brief tutorial on how 
to use the programs we used, 

or a packet on how to use 
them. 

Student 
17 

Some challenges that I had 
were how to lay out my info. 

I'm just generally not very 
good at graphic design and I 
feel like I didn't have enough 
examples to help me. But I 
enjoyed how open it was. 

  

Student 
18 

Putting in sources and 
converting to a pdf was the 
worst. I had to transger the 

thing from PS to Gimp (free 
PS) to paint to word doc just 
to make it complete so result 
= not very good quality pdf. I 

Finished, thank god.  
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guess I liked copy/pasting 
pictures and making 

gradients on everything. 

Student 
20 

I didn't complete it but I am 
almost done. 

Just doing it on the 
computer was hard.  

Student 
21 

It was hard to organize the 
infographic that looks good 

and contain the right 
information. I enjoy learning 
about melting ice and how 

that affect human and animal. 

  

Student 
23 

One challenge was having to 
start over when my flashdrive 
broke. Another challenge was 
coming up with an infograhic 

for my UCP. I enjoyed 
coming up with the graphics 

for my "fun facts" 

  

Student 
24 I enjoyed not taking a test  emailing it to you is hard. My 

computer must hate yours. 

Student 
25 

Some challenges were getting 
over the fact that it wouldn't 
be perfect. I did like being 

able to be creative and make 
something that turned out 

very well. 

  

Student 
26 

challenges were to find 
enough info 

I completed it. Could have 
added more info though.  

Student 
27 

It was difficult at times to use 
in design and illustrator b/c I 

haven't used them much. I 
enjoyed seeing my 

infographic come together. 

Tech was difficult. In order 
to successfully complete the 
project I could have typed 

more thigns in class. 

 

Student 
28 

getting images. I'm notvery 
experienced at drawing, so I 
just made some emoticons 

instead but since we couldn't 
take other images, it was less 

than I wanted it to be. 

  

Student 
30 

I just need to use a computer 
w/ powerpoint that can email 

it correctly to you 
  

Student 
31 

It was sorta hard for me to 
lay it all out to make it look 
good. I enjoyed that it wasn't 

a test. 
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Student 
32 

I was challenged by the 
software I had to interface 
with a litte bit. I enjoyed 

putting it together. 

I finished. 

I would have benefitted from 
more time to work in 

photoshop. Equipment for 
drawing pictures, more 

knowledge on in design or 
something. My infographic 

sould have been larger 
because I ran out of space. 

Student 
33 

I had a hard time looking for 
applications for steam. I'm 
gladthat I forced myself to 

learn more about photoshop. 
I learned more than I did 

looking at a bunch of 
instructions. 

  

Student 
37 

I didn't enjoy it at all to be 
honest   

Student 
38 

something that was 
challenged was my lack of 

knowledge of how to use the 
tech. I enjoyed the creative 

freedom. 

  

Student 
40 

Making an infographic is 
time consuming, especially in 

indesign which I'm most 
familiar with. Although I did 
enjoy the creative process in 

making the infographic. 

  

Student 
42 

I had trouble getting my info 
in graphic form. I liked that 

we got to pick our topic. 
  

Student 
44 

I had a really hard time 
finnishing my graph on time. 
It was also a bit difficult to 

have enough space for 
organization. I loved getting 
to be creative and work with 

photoshop. Most of my 
challenges came rom an over 
complicated original design 
and underestimation of how 

much time I needed. 

I have turned in my 
infographic Can we do this again? 

Student 
45  

I think just trying to figure 
out how I wanted to present 

it and how to positively 
impact the class to take into 

deep consideration the 
improvement that is 

possible if we try to lower 
out global warming. 
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Student 
49 

I had a hard time coming up 
with good facts I finished the infographic. 

I would have appreciated 
seeing some student 

examples of inforgahpic and 
topics as well as having a 
couple minutes to discuss 
topics before starting the 

project with you (I ended up 
doing this in class, which cut 
out a little of my work time, 
but was necessary to focus 

my project) 

Student 
52 I have not completed it. 

on the first day I 
procrastinated too much and 
ddn't get a soild idea down 
and on Wednesday I was 

sick. Also I don't have any 
suitable programs. Maybe I 

can hand draw one? Or 
make a collage? I don't 

really know. 

 

Student 
53 

To successfully complete my 
info graph I just need more 
time, buecause my original 
idea turned out to not work 

and it has been difficult 
making everything work 

electronically to my liking. It 
would be helpful to get more 

feedback because the only 
time I had to work on this 

was over the weekend. 

  

Student 
54    

Student 
55 

I didn't encounter any 
problems because I love 

graphic deign and it was eay 
and fun for me. 

I finished my infographic.  

 

 

 

 

 



126 

 

 

 

 

 

 

 

 

 

 

APPENDIX H 
 
 

STUDENT GRADES 
 

 

 

 

 

 

 

 

 

 

 

 



127 

Student # 1st sem 3rd qtr Infographic grade % 
Student 1 D D 30.5 61 
Student 3 B- B- 43.5 87 
Student 4 B B- 37.5 75 
Student 5 B- C+ 38.5 77 
Student 7 D E 43 86 
Student 8 A- A 46 92 
Student 9  A- 43 86 

Student 10 B- C 34 68 
Student 11  B+ 32 64 
Student 12 C- C- 30 60 
Student 14 C- D 41 82 
Student 15 D C- 38 76 
Student 17 C C+ 40 80 
Student 18  A- 45 90 
Student 20 D E 35 70 
Student 21 B+ B+ 42 84 
Student 23  A 46.5 93 
Student 24 D E 29 58 
Student 25 D D 0 0 
Student 26 D C 33.5 67 
Student 27 A- A- 46.5 93 
Student 28 D D 38 76 
Student 30 B- C+ 37 74 
Student 31 D C 39.5 79 
Student 32 B- A 44.5 89 
Student 33 B- B 43.5 87 
Student 36 A- D 40.5 81 
Student 27 C D 32 64 
Student 38 D D 42.5 85 
Student 39 D E 0 0 
Student 40 B- B 44 88 
Student 42 C- B 39.5 79 
Student 44  B+ 47 94 
Student 45 D E 0 0 
Student 49  C+ 45 90 
Student 52 E E 0 0 
Student 53 A C 48.5 97 
Student 54 C C- 0 0 
Student 55 D E 37.5 75 
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Stu 
# 

4, 5, 
7, 8, 

10, 11 
avgs 
NOV 

4, 5, 
7, 8, 

10, 11 
avgs 
JAN 

4, 5, 
7, 8, 
10, 
11 

avgs 
MAR 

Avgs 
4, 5, 
7, 8, 

10, 11 

Imprvmt 
addition 

score 
(+1 = 

improved, 
0 = 

stagnant, -
1 = 

declined) 

Attitude 
score 

(/6 pts) 

Attitude 
% score 

Infog 
grade 

Infog
 % 

Sem 
GPA 

Grade
 % 

score 

1 4.5 4.5 4.2 4.4 0 4.4 73 30.5 61 1.0 69 
3 4.5 4.3 3.8 4.2 -1 3.2 54 43.5 87 2.7 80 
4 4.8  4.2 4.5 -1 3.5 58 37.5 75 3.0 86 
5  4.2 3.3 3.8 -1 2.8 46 38.5 77 2.7 81 

7 4.7 4.7 4.7 4.7 0 4.7 78 43 86 1.0 65 
8 3.2 4.3 4.2 3.9 1 4.9 81 46 92 3.7 93 
9   4.7 4.7  4.7 78 43 86 3.7 90 
10  3.0 3.8 3.4 1 4.4 74 34 68 2.7 80 
11   4.0 4.0  4.0 67 32 64 3.3 89 
12 2.0 4.7 3.7 3.4 1 4.4 74 30 60 1.7 72 
14 4.5  4.3 4.4 0 4.4 74 41 82 1.7 70 

15 3.3 2.7 3.0 3.0 0 3.0 50 38 76 1.0 68 
17 3.7 4.2 4.0 3.9 1 4.9 82 40 80 2.0 76 
18   3.8 3.8  3.8 64 45 90 4.0 96 

20 4.8 3.2 3.5 3.8 -1 2.8 47 35 70 1.0 62 
21 4.2 4.0 4.0 4.1 0 4.1 68 42 84 3.3 87 
23   4.3 4.3  4.3 72 46.5 93 4.0 93 

24  4.5 2.5 3.5 -1 2.5 42 29 58 1.0 63 

25 4.2 3.3 2.7 3.4 -1 2.4 40 0 0 1.0 60 

26 4.3  3.3 3.8 -1 2.8 47 33.5 67 1.0 60 

27 3.2 4.5 4.5 4.1 1 5.1 84 46.5 93 3.7 92 

28 4.3 3.7 4.5 4.2 1 5.2 86 38 76 1.0 69 

30 4.0  4.3 4.2 1 5.2 86 37 74 2.7 80 

31 4.3 3.5 3.2 3.7 -1 2.7 44 39.5 79 1.0 68 
32 4.2  4.3 4.3 0 4.3 71 44.5 89 2.7 83 
33 4.2 4.7 4.7 4.5 1 5.5 92 43.5 87 2.7 83 
36 2.3 3.5 3.5 3.1 1 4.1 69 40.5 81 3.7 90 
37 5.0   5.0  5.0 83 32 64 2.0 74 

38  3.3 3.3 3.3 0 3.3 56 42.5 85 1.0 60 

39 4.5  4.0 4.3 -1 3.3 54 38 76 1.0 65 
40 4.3 4.3 4.3 4.3 0 4.3 72 44 88 2.7 83 
42 4.0 3.8 4.0 3.9 0 3.9 66 39.5 79 1.7 71 

44   4.2 4.2  4.2 69 47 94 1.0 66 
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45  4.7 4.7 4.7 0 4.7 78 0 0 1.0 60 
49   4.2 4.2  4.2 69 45 90 3.3 87 
52 4.2 3.2 4.0 3.8 1 4.8 80 0 0 0.0 49 
53 3.7 4.5 4.3 4.2 1 5.2 86 48.5 97 4.0 95 
54 3.7 3.3  3.5 -1 2.5 42 0 0 2.0 76 

55 4.0 4.3 4.3 4.2 1 5.2 87 37.5 75 1.0 65 
       12     

      below 
60% 31%     

      above 
60% 69%     

            
      average attitude score for students with Es 80 
      average attitude score for students with Ds 61 
      average attitude score for students with Cs 70 
      average attitude score for students with Bs 69 
      average attitude score for students with As 75 
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Student # Infog grade % A/B test % Info. Survey A/B menu survey Avg 
Student 1 30.5 61 22 34 4 3.5 3.75 
Student 3 43.5 87 50.5 78 4 3 3.5 
Student 4 37.5 75 54.5 84 5 4.5 4.75 
Student 5 38.5 77 43.5 67 4 3 3.5 
Student 7 43 86 37 57 5 5 5 
Student 8 46 92 61 94 4 2.5 3.25 
Student 9 43 86 57.5 88 4 4 4 

Student 10 34 68 49 75 5 3.5 4.25 
Student 11 32 64 55 85 2 4 3 
Student 12 30 60 45 69 5 4 4.5 
Student 14 41 82 45 69 1 3.5 2.25 
Student 15 38 76 48 74 5 4 4.5 
Student 17 40 80 48 74 5 3.5 4.25 
Student 18 45 90 56.5 87 3 3 3 
Student 20 35 70 39.5 61 5 4.5 4.75 
Student 21 42 84 48.5 75 5 3.5 4.25 
Student 23 46.5 93 54.5 84 5 3 4 
Student 24 29 58 33 51 5 2.5 3.75 
Student 25 0 0 44.5 68 4 2.5 3.25 
Student 26 33.5 67 50.5 78 5 2.5 3.75 
Student 27 46.5 93 54 83 4 3.5 3.75 
Student 28 38 76 42.5 65 4 3.5 3.75 
Student 30 37 74 45 69 3 3.5 3.25 
Student 31 39.5 79 49.5 76 3 4 3.5 
Student 32 44.5 89 68.5 105 3 3 3 
Student 33 43.5 87 51.5 79 4 2 3 
Student 36 40.5 81 51.5 79 4 5 4.5 
Student 27 32 64 13 20 3 4 3.5 
Student 38 42.5 85 33 51 5 4 4.5 
Student 39 38 76 37.5 58 4 0 2 
Student 40 44 88 52 80 5 4.5 4.75 
Student 42 39.5 79 50.5 78 1 3.5 2.25 
Student 44 47 94 53 82 4 3.5 3.75 
Student 45 0 0 43.5 67 5 4 4.5 
Student 49 45 90 52 80 5 4.5 4.75 
Student 52 0 0 29.5 45 2.5 4 3.25 
Student 53 48.5 97 56 86 5 3.5 4.25 
Student 54 0 0 55 85 2 2.5 2.25 
Student 55 37.5 75 35.5 55 5 3 4 
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Stu # AB test (ICT instruction) % NB q (Trad’l instruction) % 1st sem GPA 
1 22 34 26 65 1.0 A = 4.0 
3 50.5 78 32 80 2.7 A- = 3.7 
4 54.5 84 31 78 3.0 B+ = 3.3 
5 43.5 67 32 80 2.7 B = 3.0 
7 37 57 32 80 1.0 B- = 2.7 
8 61 94 37 93 3.7 C+ = 2.3 
9 57.5 88 34 89 3.7 C = 2.0 
10 49 75 34 85 2.7 C- = 1.7 
11 55 85 37 97 3.3 D = 1.0 
12 45 69 30.5 76 1.7 E = 0.0 
14 45 69 27 68 1.7  
15 48 74 25.5 64 1.0  
17 48 74 34 85 2.0  
18 56.5 87 38 100 4.0  
20 39.5 61 29 73 1.0  
21 48.5 75 29.5 74 3.3  
23 54.5 84 34 89 4.0  
24 33 51 30.5 76 1.0  
25 44.5 68 31 78 1.0  
26 50.5 78 17 43 1.0  
27 54 83 38 95 3.7  
28 42.5 65 32 80 1.0  
30 45 69 26 65 2.7  
31 49.5 76 32 80 1.0  
32 68.5 105 39 98 2.7  
33 51.5 79 37.5 94 2.7  
36 51.5 79 31 78 3.7  
37 13 20 34 85 2.0  
38 33 51 36 90 1.0  
39 37.5 58 22.5 56 1.0  
40 52 80 32 80 2.7  
42 50.5 78 35 88 1.7  
44 53 82 26.5 70 1.0  
45 43.5 67 32 80 1.0  
49 52 80 32.5 86 3.3  
52 29.5 45 18.5 46 0.0  
53 56 86 39 98 4.0  
54 55 85 31 78 2.0  
55 35.5 55 30 75 1.0  
 avg 72 avg 79   



135 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX L 
 
 

DATA ANALYSIS OF SECONDARY FOCUS QUESTION 4 
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 Early ET Late ET     

Stu # Focus Help Focus Help  Focus % change Help % change Attitude % 
score 

1 3.5 5 3.5 3  0.0 -40.0 73.1 

3 4.5 3 4.5 3.5  0.0 16.7 53.7 

4 4 2 3 3  -25.0 50.0 58.3 

5 1 2 3 3  200.0 50.0 45.8 

7 2 2 4 3  100.0 50.0 77.8 

8 5 4 3 3  -40.0 -25.0 81.5 

9 3 3 3 3  0.0 0.0 77.8 

10 4 3 2 1  -50.0 -66.7 73.6 

11 1 4 3 3  200.0 -25.0 66.7 

12 2 2 4 3  100.0 50.0 74.1 

14 1 2 2 2  100.0 0.0 73.6 

15 2 4 3 4  50.0 0.0 50 

17 5 2 3 2  -40.0 0.0 82.4 

18 4 3.5 2 1  -50.0 -71.4 63.9 

20 3 3 1 3  -66.7 0.0 47.2 

21 3.5 3 4 3  14.3 0.0 67.8 

23 4 2 3 4  -25.0 100.0 72.2 

24 5 3.5 5 4  0.0 14.3 41.7 

25 4 2 2.5 3  -37.5 50.0 39.8 

26 1 1 2 2  100.0 100.0 47.2 

27 4 4 4 2  0.0 -50.0 84.3 

28 4.5 3 4 4  -11.1 33.3 86.1 

30 4 4 5 3  25.0 -25.0 86.1 

31 5 4 4 4  -20.0 0.0 44.4 

32 2 2 4 4  100.0 100.0 70.8 

33 4 2 4 4  0.0 100.0 91.7 

36 4.5 2 2.5 3  -44.4 50.0 68.5 

37 1 4 2 4.5  100.0 12.5 83.3 

38 3.5 2 3 4  -14.3 100.0 55.6 

39 1 1 3 3  200.0 200.0 54.2 

40 2 1 2 2  0.0 100.0 72.2 

42 4 1 3 4  -25.0 300.0 65.7 

44 4 3 3 2.5  -25.0 -16.7 69.4 

45 1 1 3 5  200.0 400.0 77.8 

49 4 4 4 3.5  0.0 -12.5 69.4 

52 2 1 3 3  50.0 200.0 79.6 
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53 5 5 4 3  -20.0 -40.0 86.1 

54 3 3 3.5 2  16.7 -33.3 41.7 

55 3.5 3 1 1  -71.4 -66.7 87 

     avg 25.4 41.1  
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