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ABSTRACT 
 

High school science classes are heavy in content-specific vocabulary. Many 
students, particularly those who have lower reading abilities, have a difficult time 
answering the summative assessment questions because they cannot understand what the 
questions are asking. However, vocabulary instruction is often boring, ineffective, and 
time consuming. My purpose in conducting this classroom research project was to make 
realistic and sustainable changes to my vocabulary instruction using purposeful, effective, 
and engaging methods. In this study, students were taught vocabulary through the “non-
traditional” process of prioritizing vocabulary lists, coordinating morphemes, introducing 
words in context, explicit instruction through engaging activities, and teaching 
comprehension rather than memorization. The effect on assessment scores and student 
attitude were measured using pre and post-tests, surveys, content exams, and a teacher 
journal. Qualitative and quantitative data results suggest an increase in student content 
assessment scores and a positive effect on student attitudes.  
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INTRODUCTION AND BACKGROUND 

My seven-year-old son once asked me what the most powerful weapon in the 

world was. I paused to reflect on the question and answered, “words.” He was sorely 

disappointed with my response until he considered what I meant. He then nodded and 

told me, “I think you are right.” Words have power to change people and change the 

world. Words can protect us. Words impart knowledge, power, and confidence.  

Science classes introduce many new words for students, and I have observed that 

many students, particularly those who have lower reading abilities, have a difficult time 

answering the summative assessment questions because they cannot understand what the 

questions are asking. The words are intimidating if students don’t have the tools to 

understand them.  

 I began my teaching career with the vocabulary techniques employed by my 

colleagues--the same techniques I'd used as a student--which included creating 

vocabulary lists based on the suggested textbook words and having students copy 

definitions. I knew this was not particularly effective, but I felt like it was at least 

something. In the past few years, I added a component of having students take those 

definitions and reword them or use them in sentences. The problem was these 

assignments became tedious and were still ineffective. Often times, students would write 

down and memorize a definition for a word they did not actually understand. In response 

to this observation, I decided I would scrap the lists and teach vocabulary in context 

rather than explicitly. However, when I asked students what they were still confused 



2 
 
about at the end of a unit, they often responded, “vocabulary.” Clearly then, this too was 

not the best practice. 

These experiences led to my realization that vocabulary instruction is often 

boring, ineffective, and time consuming. I began to wonder, “How can I teach vocabulary 

in an engaging and interesting way and teach students the tools for learning vocabulary 

that they can take beyond my classroom? How can they learn to love science and, 

perhaps just as importantly, gain a love for learning new words?” 

I was driven by the idea of incorporating engaging vocabulary activities in my 

tenth-grade biology classes. This classroom research study enabled me to prioritize 

teaching vocabulary and motivated me to study literature to discover best vocabulary 

instruction practices. Once I had those tools, I could use them and measure their 

effectiveness in content knowledge, retention, and student attitude about vocabulary. My 

goal was that this classroom research would improve students’ learning and attitude about 

vocabulary. I also hoped to inspire other teachers to prioritize vocabulary instruction in 

engaging and meaningful ways within their own classrooms and find that it is enriching 

for both student and teacher.  

Focus Questions 

My purpose in conducting this classroom research project was to make realistic 

and sustainable changes to my vocabulary instruction using purposeful, effective, and 

engaging methods. This purpose led me to the development of my primary focus 

question: What is the effect on student content assessment scores when vocabulary words 

are prioritized and taught through engaging activities in a 10th grade biology class? 
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In addition, I focused on the following sub-questions: 

1. To what degree are the content scores impacted in comparing proficient readers to 

below-proficient readers? 

2. How do these activities impact student attitude about participation in biology? 

3. What is the impact of these changes on the teacher?   

CONCEPTUAL FRAMEWORK 

I wanted to engage my students in vocabulary so they would know the value of 

well-chosen words (Allen, 1999), would be exposed to rich, expressive language, and 

could perform well on assessments when they could understand what was being asked. 

Just as importantly, through increased literacy and scientific success, they could find 

increased joy in learning. 

A review of articles and books on vocabulary instruction led me to understand 

that teaching content vocabulary is critically important, teacher attitude is a big factor in 

the success of students and their desire to learn vocabulary, and there are effective 

methods for engaging vocabulary instruction. 

Why Vocabulary is Important 

Vocabulary knowledge is important in understanding and communicating ideas in 

all areas of learning, but particularly in science. Science has been viewed as having its 

own language (Piercey, 1982), and students encounter words they have never heard 

before or words that having meanings entirely different from the vernacular use. In fact, 

according to a study conducted by Groves (1995), biology textbooks contain on average 

of five new science terms per page for a total of 1,899 new vocabulary terms in the text. 
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This number of new terms rivals that of foreign language texts (Grove, 1995). In light of 

this fact, science vocabulary comprehension can become a daunting task for many. But it 

does not have to be so. Throughout my research, I have found there are many researched-

based ideas for how to engage students in vocabulary learning and veer away from the 

archaic method of copying down textbook glossary definitions.    

There is a multitude of evidence supporting the idea that word knowledge and 

comprehension is an indicator of student success in school (Allen, 1999; Beck, 2002; 

Graves, 2006; Young, 2005). Students who have larger vocabularies can read and 

comprehend grade-level texts, typically independent of teacher assistance. They have a 

significant advantage over students who do not have large vocabularies because they can 

read more quickly and score higher on achievement tests (Stahl & Fairbanks, 1986). 

Additionally, a robust vocabulary brings confidence to students and enables them “to 

avoid embarrassment, to understand the nuances of language, and avoid manipulation” 

(Hardwick-Ivey, 2008, p.56).  

Though some have argued that teachers can simply teach vocabulary in context, 

this assumption leaves students most in need of enhancing vocabulary “with a very 

serious deficit” (Beck, Kucan, & McKeown, 2002, p.6). Beck at al. counters that 

struggling readers do not possess the skills to read widely and therefore cannot attain 

word meaning from reading. Teachers need to engage in explicit vocabulary instruction 

to bridge that gap. As Rebecca Shore concludes from her study, explicit instruction “did 

not hurt the retention of good readers and significantly helped that of the lower reader” 

(Shore, 2015, p.172). 
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The task of teaching vocabulary can be overwhelming. A quick survey of a unit 

vocabulary list can leave an instructor anxious about prioritizing instruction time. 

However, it is better to teach a few key words well than to ignore what research and 

theory tell us (Bromely, 2007). “That there are far more words to be learned than we can 

possibly teach is not an argument that we should not teach any of them” (Graves, 2006, 

p.4).  

While implicit instruction serves to expand the number of words students know 

by teaching the words as they are encountered in readings and content, explicit 

instruction is the direct and purposeful teaching of new vocabulary words. Explicit 

instruction enables students to strengthen their understanding of important words (Reed 

& Zimmerman, 2017). This is especially important in high school grades where students 

are required to dive into readings and texts heavy with content-specific words and 

expected to derive meaning and comprehension from these texts.  “The need for explicit 

instruction cannot be ignored” (Harmon, Hedrick, & Wood, 2005, p.275). 

Teacher Attitude is a Huge Factor 

Teachers play a vital role in fostering what Graves calls “word consciousness…an 

awareness of and interest in words and their meanings” (2006, p.119). Word 

consciousness encompasses an understanding and appreciation for the power of words 

(Graves, 2006). When educators teach vocabulary explicitly and consistently, it 

demonstrates that words are valuable and important. Such explicit teaching can bring a 

sense of wonder about learning words.  
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Beck et al. (2004) explain that their motivation for research and writing on 

teaching vocabulary is because instruction tends to dull the way it is typically handled by 

looking up book definitions and copying them down. They give compelling reasons for 

change, including the important role vocabulary plays in people’s lives and their future 

possibilities. In her research, Shore (2015) explains that we are “squelling” students’ 

curiosity and interest in science by long laundry lists of technical and difficult words. 

“There must be some way to deliver all that complex science vocabulary with a more 

engaging strategy that could thwart the discouragement and increase the retention of the 

terminology” (Shore, 2015, p.168). Students often believe that rote memorization of 

complex science terms copied out of the textbook glossary is the key to success in 

science. This results in the static belief that science is a fixed body of knowledge and 

fosters negative attitudes towards science (Groves, 1995). 

There is a way to change this perception, and it starts with educators. Effective 

teachers can model excitement and interest in teaching the joy of words (Bromley, 2007). 

Teachers set the tone for their classes and can have a powerful impact on teaching 

science vocabulary through engaging, fun, and simple ways. As Basurto (2004) writes,  

Teach words with enthusiasm and an attitude that is contagious! Teachers 
who display an interest and fascination for words will create an 
invigorating word-learning environment that promotes inquisitiveness and 
interest. After all, effective vocabulary instruction begins with a teacher’s 
excitement about words (Blanchfield & Tompkins, 2004, p.3). 
 

Effective Changes to Vocabulary Instruction 

 I have had a nagging desire to focus on and improve my method of vocabulary 

instruction in my tenth-grade biology classes for several years now, but the task seemed 
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overwhelming and got lost in the day-to-day challenges of lesson planning. I admit that 

on more than one occasion I have done what has been done before: “assign, define, and 

test” (Allen, 1999, p.2).  As Allen states “It was my job to teach vocabulary, and if I 

didn’t teach vocabulary in the traditional ways, what would I have done instead?” (Allen, 

1999, p.2). 

Research-based literature has many answers for any teacher asking this same 

question. I found many researchers who have developed curriculum centered around 

effective vocabulary instruction. Marzano (2017) has his six-step plan, while Graves 

(2006) has contributed his four-tiered idea, and many others have outlined necessary 

steps in their programs. Though I considered incorporating each of these ideas, time 

constraints did not allow me to practice them with fidelity. I needed a plan that allowed 

me to teach vocabulary while staying on pace in content instruction. Though I did not 

follow one specific theoretical framework, I found four common themes in the literature 

that I adopted in my classroom during my research treatment: prioritizing vocabulary 

lists, teaching morphemes, using engaging learning activities, and focusing on 

comprehension rather than memorization.  

Prioritizing Vocabulary 

Groves (1995) suggests that in selecting vocabulary words to teach, teachers 

should not automatically use all the words bolded or italicized in the chapter. Rather, they 

should consider their lesson objectives and use the question, “What do my students really 

need to know?” (Groves, 1995, p.233) to guide their selection. One of Bromley’s (2007) 

nine points for teaching vocabulary advises it is better to teach fewer words effectively 
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than several words in a “cursory” way. Though it is tempting to introduce the entire list 

of new vocabulary from a chapter in a content textbook, “it is more effective to teach 

fewer words well rather than several words less well” (Robb, 2000, p.16). When selecting 

which words to prioritize, Reed (2017) directs teachers to consider these three things: 

select words that are (1) crucial to understanding the text, (2) will support comprehension 

and application, and (3) will expand students’ vocabulary.  

Teaching Morphemes 

A prevalent theme in the literature is the instruction of Latin and Greek word 

parts, morphemes, to tie in common ideas and teach students how to “unlock” new word 

meanings (Harmon, 2005). Some examples of morphemes would be “carn” meaning 

meat or flesh and “vore” meaning to eat. Using those meanings, carnivore would then 

mean “meat eater.” Much of the English language comes from Latin and Greek and 60% 

of multisyllabic words can be inferred by word parts (Nagy, 1989). This is especially true 

in science. Knowing morphemes can give students clues to help them determine the 

meaning of unknown science terms. Suggested ideas to teach morphemes include 

creating word trees (Bromley, 2007) and student generated word walls (Blanchfield, 

2004; Graves, 2006).  

Active Engagement in Vocabulary Instruction  

One reason instructors have students copy definitions from the science text is due 

to the ease of assigning the task. Students are kept quiet and busy (Allen, 1999). While 

this task is not necessarily a bad one, literature would suggest it is an incomplete one 

(Graves, 2006; Harwick-Ivey, 2008). While shifting to a more active vocabulary 
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instruction can feel intimidating, there is a multitude of resources full of ideas for time 

conscientious, interactive activities that do not always involve chaos. Young (2005) states 

that, “providing students with inquiry strategic vocabulary strategies can significantly 

support their understanding and interest concerning the language of science” (Young, 

2005, p.12). These types of activities can bridge the gap between students’ background 

knowledge and the language of science (2005).  

Activities like “Quiz, quiz, give” (Hardwick-Ivey, 2008), “Pictionary and 

conversation” (Shore, 2015), and “Semantic feature analysis” (Young, 2005) can be 

conducted in five minutes or less. When the year is over, students may not recall all of 

the words taught, but they will remember how they felt about class and about learning. In 

contrast to the class pouring over intimidating and confusing vocabulary lists, it can be a 

class where laughter is present and learning words is exciting. As Hardwick-Ivey 

expressed about her class, “vocabulary is the one place where spontaneity and whimsy 

reign” (2008, p.61). 

Comprehension Rather than Memorization               

Beck et al. (2002) recommends a method to provide “rich” instruction of 

vocabulary. In an effort to discourage the simple memorization of a word definition, the 

target words are shared several times during the week, but each time the definition is 

altered. This requires students to process meaning rather than simply memorize. Bromley 

(2007) and Shore (2015) both emphasize the effectiveness of students participating in 

illustrating words and having discussions. These small and simple additions can greatly 

influence word knowledge and retention (Shore, 2015). Hardwick-Ivey (2008) shares the 
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idea of generating power points with the vocabulary words, the word used in a sentence, 

and images that relate to that word. Students often remember the illustration or images 

related to the word, which can help their retention of the meaning  

Conclusion 

The existing research clearly indicates that explicit vocabulary instruction can 

have a strong impact on science learning. It is a foundation that must be built by teachers 

in all content areas. The mere size of such a task can feel overwhelming when heaped on 

top of all other essential items teachers must also do. However, small changes can be 

made, step-by-step to enhance vocabulary instruction and make it an opportunity for 

students and teachers alike to engage and find joy in teaching and learning science.  

METHODOLOGY 

Treatment 

It is important to note that my original plan was to conduct research comparing 

non-treatment units to treatment units. As I researched the literature, I concluded my non-

treatment was not best practice. I felt I could not instruct using a method not supported by 

research. I decided to change my capstone project to a descriptive study.  

I drew on my desire to make time effective changes and the research on explicit 

vocabulary instruction to create a plan for simple, but directed and structured treatment. 

The steps I followed are summarized in Figure 1.  
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Figure 1. Five steps to improving vocabulary instruction.  
 
Prioritizing Vocabulary Lists 

I began with the end in mind when selecting vocabulary words for each topic. My 

fellow biology teachers and I developed the final assessment first, as well as rubrics for 

student projects and unit outlines. Using those documents, we considered which words 

enabled students to understand the text and would support comprehension and application 

of the major content themes (Reed, 2017). Once we created a word list based on these 

criteria, lists were reduced and words were paired that could be taught together. If the list 

was still too long, we split it to be taught and quizzed separately before being assessed 

cumulatively. Finalized unit and topic word lists can be found in Appendix A.  

This was a challenging task and very time consuming as an instructor. Before, I 

had always selected vocabulary lists from the textbook without consideration of the 

number of words or relevance of those words to my own lessons. It was certainly easier 

to simply let a textbook decide those priority words for me. However, I found that not 

only were selected words more relevant to the students, they were more relevant to me as 

a teacher. I was much more intentional in my use and instruction of the words. Once 

these lists were created, I was able to move onto the next step of coordinating a 

morpheme list. Figure 2 outlines the selection process. 

Prioritize 
Vocabulary Lists

Coordinate 
Morphemes

Introduce 
Words in 
Context

Explicit 
Instruction 

through 
Engaging 
Activities

Comprehension 
not 

Memorization



12 
 

 
Figure 2. Steps for prioritizing vocabulary.  
 
Coordinate Morphemes to Unit Vocabulary Lists 

In previous years, students in my biology classes were required to learn 115 

morphemes (Latin and Greek prefixes/suffixes/roots). The alphabetical list was divided 

into ten sections that were quizzed on each Friday and students copied three morphemes 

and their meaning each day to prepare. While these morphemes were relevant to the topic 

of biology, they were taught out of context of what the students were learning during that 

week. The idea of exposure to these words was a good one, but the way I was teaching 

them was ineffective.  

I knew from the literature that morphemes were key in learning scientific 

vocabulary (Allen, 1999; Blanchfield et al., Bromley, 2007; Graves, 2006; Harmon et al., 

2005, Young, 2005). I made a number of changes how I taught. First, I reduced the 

number of morphemes students would learn. Then I made topic morpheme lists based on 

the content and vocabulary we would be learning for each unit (Worsham, 2015). For 

instance, when I taught our “interdependence of organisms” topic, the lists during the unit 

included morphemes like “inter”, “intra” (vocabulary: interspecific competition, 

intraspecific competition), “sym” (vocabulary: symbiosis), and “eco” (vocabulary: 
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ecology). Lastly, I coordinated with our high school English department to find out which 

morphemes they taught and made sure I had the same definitions and similar lists.  

Students learned morphemes first which were used as puzzle pieces in class to 

build the vocabulary words. I also quizzed students on morphemes before I quizzed them 

on vocabulary. I was curious if this change would impact the students’ ability to learn 

content vocabulary and consequently help them on their content assessments. Again, 

Appendix A shows the full coordinating morpheme list and vocabulary lists included 

during my treatment. 

Introduction of Vocabulary in Context 

Each day my class begins with a “Starter.” This activity includes Words of the 

Day (WOD) and Problems of the Day (POD). During my classroom research, the WOD 

and POD were designed to pre-assess morpheme and vocabulary knowledge while 

allowing students to wonder about the words. The morphemes listed had not been 

discussed or taught in class yet. Students were given three to five minutes to talk in their 

groups and try to determine the meaning or find words that were made of the morphemes. 

We then defined the morphemes as a class and used them to make the vocabulary words 

we were going to talk about that day. Our lesson would then revolve around the new 

vocabulary in context. Figure 3 shows an example of a “Starter.”   
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Figure 3. Biology class starter. 
 

This strategy was very different from how I taught before: giving the students a 

list of vocabulary words to define before we ever began learning about the topic. It was 

always the first thing I handed out. This change was a surprisingly effective and 

increased engagement and a sense of wonder about the words. When we introduced the 

meanings of morphemes like “e- out or away” and “migr- to move or wander” students 

were able to guess the meaning of “emigrate.” It was a discovery moment, and I could 

hear the audible, “Oh!” from several students. There was interest in the words and 

meaning as we continued to learn about them in the day’s lesson.  

Using Engaging Activities to Teach Vocabulary  

I began my classroom research with a student survey to help determine which 

activities students enjoyed and found helpful in learning vocabulary. I used this data to 

direct which activities to use in my treatment that could be considered engaging based on 

the student responses (see Figure 4).  
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Figure 4. Biology vocabulary student pre-survey results for questions 1-5 used to 
determine treatment activities, (N=54). 
 

I was able to recognize some major patterns that emerged from the student pre-

survey. The first pattern I saw was that students have a variety of ways they learn best. 

Each response for questions one through five had over 45% of students reply agree or 

strongly agree. Although drawing pictures was the method least preferred, I gained some 

interesting insight to its importance as several students identified themselves as visual 

learners and expressed how important drawing was. One student wrote, “I am a good 

visual learner … I am not a very good artist but I like to see things in different ways to 

better understand them.”  

I expected to find that book definitions were least useful, but that was not the 

case. In fact, a surprising 49% of students agreed or strongly agreed that copying 

definitions from a book helped them to learn vocabulary, while in contrast only 19% 

strongly disagreed or disagreed with the statement. One student explained, “…I like to 

copy out of a textbook. It's more relaxing.” While many said they learned from copying 
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definitions, most explained that they did not enjoy it or feel it was engaging. They said it 

was too easy to get distracted, lose focus, and rush through it to simply complete the task.  

Another common trend from the survey was that Kahoot and Quizlet Live were 

enjoyed by a majority of students. Eighty-nine percent of students answered that they 

learned well using Kahoot. Many students commented that it made learning fun because 

of the competition. It felt more like a game than other ways of learning.  

When asked to clarify their responses to the survey questions above, one student 

explained, “When I just copy down the words from a textbook, I don't really take 

anything in from that and it leaves my head pretty much right away. But when I talk to 

someone or add in some compitition [sic] like Kahoot I can remember the words better.” 

Another student shared his thoughts,  

When I just copy definitions down in my book, I don't comprehend what 
I'm writing down I just try to write them all down as quickly as possible. 
When I draw a picture next to a vocabulary word it puts a mental picture 
in my head for that vocab word. When I discuss the meaning of a vocab 
word with a peer, I understand the meaning for the most part. When I play 
games like Kahoot, I get competitive and want to win so I want to pick the 
correct answer and when I'm wrong I try to remember why I was wrong so 
the next time I'll do better. 

 
I learned from the data that for my treatment, I needed to focus on incorporating 

many different learning opportunities for students as I teach vocabulary. Additionally, I 

discovered from this data that writing definition down should not be done away with 

completely. Some students feel this is the best way they learn vocabulary. I turned my 

focus from eliminating that practice to supplementing it with other engaging activities.  

An “engaging” activity involved the students more than simply defining the 

words. These activities used games, discussion, or visuals and often involved some type 
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of movement. Additionally, I determined that variation was important in order to 

maintain interest and enjoyment. I varied the amount of time we spent on each activity 

and also whether it was done as individuals, in small groups, or as an entire class. I used 

resources such as articles, coworkers, websites and books to select several activities to 

use.  

Some activities were short 5 to 10-minute warm ups. For example, I used “Pair, 

Share, Swap” during the first topic of study to reinforce the morphemes we had learned. 

For this activity, students were given a word card and walked around the class while 

music played. Once the music stopped, students paired up and they each shared their 

morpheme, a definition, and an example of a vocabulary word that used the morpheme. 

Students then swapped cards and when the music began, moved on to a different partner.  

Other activities, like Kahoot, took the majority of a class period. Students were 

divided into groups of three and competed for the top of the leader board as they 

reviewed morphemes and vocabulary. The music and competition created a fun and 

exciting environment for review. Table 1 summarizes the schedule of activities I directed 

during treatment. Appendix B is a detailed list of each activity from this table and more 

ideas for activities. It includes the teacher preparation, estimated class time needed, and 

activity description. 
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Table 1  
Schedule of Vocabulary Activities and Instruction 

Ecology Unit and Topic Vocabulary Instruction Activities 
Topic 1: Interdependence of organisms 1. Topic 1 Pre-assessment 

2. Introduce in Context 
3. Headbands 
4. Pair, Share, Swap (morphemes) 
5. Formative word list 
6. Vocabulary PPT and word list 
7. Morpheme Quiz 
8. Pair, Share, Swap (vocabulary) 
9. Kahoot 
10. Vocabulary Quiz 
11. Topic 1 Post-assessment 

Topic 2: Matter and Energy Cycling  
• Part 1-Trophic Level 

 
 
 
 
 
 

• Part 2-Photosynthesis and Cellular 
respiration 

 
 
 
 

• Part 1 and 2 review 

1. Topic 2 Pre-assessment 
2. Introduce in Context 
3. Color and define word sheet 
4. Interactive Crossword 
5. Morpheme/Vocab Quiz 
6. Formative Trophic Level Pyramid 

 
 

7. Introduce in Context 
8. Techbook glossary definitions  
9. Picture this 
10. Morpheme Quiz Part 2 
11. Sentence It! 
12. Vocabulary Quiz 

 
13. Quizlet live 
14. Topic 2 Post-assessment 

Semester 1 Final Exam Review 15. Quizlet Vocab Flash Cards 
16. White board Picture this 
17. Semester 1 Final Exam 

 
Comprehension not Memorization 

In my previous experience, when students copied definitions from the text, they 

often did not comprehend what the definition actually meant. They could repeat the 

definition if asked, but they could not apply the meaning of the word. My last step of 

treatment was focusing on vocabulary comprehension rather than memorization. In order 

to facilitate this goal, I first introduced the meanings of the new vocabulary words rather 

than the definitions of words. Beck (2002) describes this as giving a “student-friendly 

explanation,” (Beck, 2002, p.35) that is, explaining the meaning in every-day language.  
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After an introduction to the word, every time we discussed the word in class, I 

used a variation of the first meaning. Additionally, I provided PowerPoints that had a 

slide with each word, three to four differing definitions, an image or two, and an example 

of how the word could be used (see Figure 5).  

 
Figure 5. Vocabulary PowerPoint slide. 
 

When we did vocabulary activities, I would include repeats of the vocabulary 

word but with different explanations. For instance, in the Interactive Trophic Level 

Crossword Puzzle (see Appendix C), there were two sentences that both meant 

succession: “what happens after a fire in the chaparral biome”; and “a series of events in 

which life comes back”, and two that meant herbivore: “primary consumer;” and 

“vegetarian.”  

Throughout the unit, vocabulary words were portrayed in different ways: 

diagrams, pictures, varying definitions, example sentences, and similes. Our online 

textbook, Discovery Science Techbook, (2018) also was a great resource because it has 
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an interactive glossary with animations, definitions, images and videos (see Figure 6). 

Reviews and vocabulary assessments also had repeat words with variations in the 

definitions.  

 
Figure 6. Screen shot of Discovery Techbook interactive glossary (2018).  
 

Research Methods 

Demographics 

My classroom research was conducted at Bozeman High School (BHS) in 

Bozeman, MT. The total enrollment for 2018-2019 was 2,224 students. Of those students, 

24 (1%) were EL (English Learners), 231(10.4%) were serviced for special education, 

and 265 (12.3%) qualified for free or reduced lunch. Biology is a required course 

scheduled during sophomore year. I teach three sections of general biology (see Table 2) 
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and I collected data from all three sections during the ecology unit for two topics of study 

within the unit, (N=68).  

Table 2 
Biology Student Demographics in the Three Research Sections 

Period Total 
Students Male Female IEP/504 Gifted 

Learner 

Star 
Assessment 

Reading 
Score Below-

proficient 

2nd 21 
 7(33%) 14(66%) 3 1 12 

3rd 30 
 13(43%) 17(57%) 2 1 8 

4th 17 
 6 (39%) 11(61%) 2 0 9 

Note. Star assessment proficiency is > 60%, (N=68). 

Data Collection 

To answer my research question, I collected both quantitative and qualitative data 

using several instruments. Collecting data from these different sources allowed for 

triangulation of the findings of my research which helped confirm the validity of my data 

by comparing the similarities and differences (see Table 3). To ensure reliability and 

validity, these instruments were adapted from questionnaires and surveys from Young 

(2005) and Mertler (2017) (see Appendix D).  

Additionally, they were vetted and reviewed by other Bozeman High biology 

teachers, my MSSE reader, and my advisor.  
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Table 3 
Data Collection Triangulation Matrix  

DATA COLLECTION 
MATRIX 

                    N=Quantitative data 
                L=Qualitative data ST
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RESEARCH QUESTIONS N, L N N, L N N N 
Main Question 
o What is the effect on student content 

assessment scores when vocabulary 
words are prioritized and taught 
through engaging activities in a tenth-
grade biology class? 

  
√ 

   
√ 

    
   √ 

 

            Sub-question #1 
o To what degree are the 

content scores impacted 
comparing proficient readers 
to below-proficient readers? 

  
√ 

  
√ 

 
√ 

 
√ 

            Sub-question #2 
o How do these activities 

impact student attitude about 
participation in biology? 

 
√ 

  
√ 

   
 

            Sub-question #3 
o What is the impact on the 

teacher? 

 
√ 

  
√ 

   
√ 

 
The following is a short description of the instrumentation used:  

1. Surveys: A Likert Survey was given pre-treatment to assess student attitudes about 

vocabulary instruction and biology. The same survey was given post-treatment and 

compared to measure if attitudes had remained the same or changed as a result of the 

modified instruction (see Appendix E). An additional Activities Survey (see 

Appendix F) was given following treatment to determine effectiveness of each 

engaging vocabulary activity and to answer questions as to the overall effectiveness 

of the treatment. All surveys were conducted on Google Forms. 
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2. Unit pre/post-tests: In the pre-test I assessed knowledge of the vocabulary terms as 

well as the content we would be covering before each unit began. After instruction, 

the same assessment was given as a post-test and scores were compared to provide 

quantitative data over several topics of instruction. I was able to measure growth and 

understanding based on the difference between the pre and post scores. These 18-20 

question pre/post assessments were also conducted on Google forms. (Appendix G). 

3. Teacher journal: I kept a journal to record the impact this treatment had on my 

teaching, planning, and attitude as well as the perceived attitudes of my students. This 

was an important component in considering the sustainability of my treatment plan 

after the research concluded. My personal notes and reflection are important in 

guiding the future implementations of vocabulary instruction and can be used as a 

guide for future AR projects as well.  

4. Star assessment reading scores: The Star reading assessment is a short, computer 

adaptive test administered by Bozeman High that provides teachers with learning data 

to identify students as proficient and below proficient in reading. Students scoring 

below proficient (60th percentile) are identified as tier three MTSS (Multi-Tiered 

Systems of Support), meaning they need intensive literacy intervention. Refer back to 

Table 2 for demographic information of MTSS identified students in my classes. 

These scores allowed me to identify MTSS students in my class and compare the 

effectiveness of treatment between proficient and below-proficient readers.  

5. Unit assessments: These were small quizzes, generally 5-20 questions given during 

the unit to measure comprehension of morphemes and vocabulary words.   
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6. Semester 1 Final Exam: The exam was given at the end of the semester and tested 

students’ understanding of the content taught during that semester. It was a 

cumulative, 95 question, multiple choice exam covering Unit 1: Structure and 

Function and Unit 2: Ecology. 

This research project was exempt from a full IRB review because it presented the 

lowest amount of risk to subjects, and data were reported without identifiers (Appendix 

H). The following Table 4 summarizes my data collection schedule:  

Table 4 
Data Collection Schedule  

Date Activity 
Unit 2 Pre-treatment 
Oct. 15 Begin teacher journal 
Oct. 16 Pre-treatment survey via google forms on classroom 
Unit 2 Topic 1- Interdependent Relationships in Ecosystems 
Oct. 17 Pre-assessment Topic 1 
Oct. 23-Nov 7 Introduce vocab, engaging activity, review activity 

 Friday morpheme/vocabulary quizzes 
 Teacher journaling minimum 2x week 
Nov. 14 Post-assessment topic 1 
Unit 2 Topic 2: Matter and Energy in Ecosystems 
Nov. 15 Pre-assessment topic 2 
Nov. 15-Dec. 6 Introduce vocab, engaging activity, review activity 

 Friday morpheme/vocabulary quizzes 
 Teacher journaling minimum 2x week 
Dec. 12 Post-assessment topic 2 
Semester 1 Review 
Jan. 7-15 Final review activities 
 Teacher journaling minimum 2x week 
Jan. 16-18 Semester final exam 
Post-treatment 
Jan. 25 Conduct post-treatment survey and activity survey 
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Following treatment and data collection for two topics during our ecology unit, I 

was able to analyze the results and determine the effectiveness of the changes to 

vocabulary instruction. 

DATA AND ANALYSIS 

 The research data indicates explicit vocabulary instruction resulted in an increase 

of content assessment scores and improved student attitude about biology class. In the 

following section I will analyze the results from each instrument and triangulate the data 

to answer each research question.   

Content Assessment Scores 

Main Research Question 

“What is the effect on student content assessment scores when vocabulary words 

are prioritized and taught through engaging activities in a 10th grade biology class?” 

Claim Student content assessment score averages increased after treatment in 

which I made changes to my vocabulary instruction. The next two figures (Figures 7 & 8) 

demonstrate the differences in scores for all students between pre-tests and post-tests 

given during our Ecology Unit.   
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Figure 7. Comparison of pre-test scores, (N=62) to post-test scores, (N=68) for all 
students in Topic 1: Interdependence of Organisms.  
 

Evidence Figure 7 compares scores from the Topic 1 pre-test and post-test. 

(Appendix F). Of my 68 students, 62 (91%) completed the pre-test and 67 (99%) students 

completed the post-test. Both tests were exactly the same and the highest possible score 

was eighteen points.   

Pre-test average was 8.5 (47%) and a range of 4-14, (N=62). Post-test average was 

15 (84%) and a range of 12-18. The three outliers were scores 5, 8, and 10. This box and 

whisker plot not only indicates that the average increased by 33% for Topic 1, but that 

the standard deviation and range decreased as expected. The box from the pretest has 

50% of students scoring from 8.5-14, but in comparison the post-test box indicates that 

50% of students scored from 16-18.   
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Figure 8 is a comparison of the Topic 2 pre-test and post-test (see Appendix F). 

For both the pre and post-test 67 (98%) students completed the assessments. Once again, 

the two tests were identical and had 20 possible points.  

  
Figure 8. Comparison of pre-test scores to post-test scores for all students in Topic 2: 
Matter and Energy in Ecosystems, (N=67).  
 

Pre-test average was 10.4 (52%) and a range of 5-15.  Post-test average was 17 

(85%) and a range of 10-20. This box plot shows an increase in the average test score by 

37% for topic 2 but it is interesting to note that the standard deviation increased and the 

range is the same. This may mean that although the class had an average increase, there 

were still students who struggled with the content. On the post-test, the lowest score was 

10 and two other students scored 13. These low scores were attributed to the same three 

students for both topic assessments (see Table 5). These students consistently scored in 

the lowest five on each assessment given in class during this unit and were the only three 

to score below 60% on the final exam. I found it notable, however, that though the scores 
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were much lower than the class averages, Student B improved her score by 40% and 

Student C by 35% in Topic 2. 

Table 5 
Summary of Students with Low Test Scores from Each Assessment.  
 

Topic 1 
Pre-test 
Post-test 

Topic 2 
Pre-test 
Post-test 

Final 
Exam 

Number of 
Absences 

Star 
Reading 
Score % 

Final 
Sem 1 

Bio 
Grade 

Student A 5/18 
(27%) 
5/18 
(27%) 

7/20 
(35%) 
10/20 
(50%) 

59% 9 33 D 69% 

Student B 7/18 
(39%) 
10/18 
(56%) 

5/20 
(25%) 
13/20 
(65%) 

56% 6 42 F 56% 

Student C NA  
8/18 
(44%) 

6/20 
(30%) 
13/20 
(65%) 

54% 15 25 F 42% 

 
Each of these students had significant challenges both in and outside of school 

including excessive absences, learning disabilities, and below-proficient reading levels. 

These factors seemed to have affected their ability to gain an understanding of content as 

demonstrated by their post-test scores which were well below the rest of the class. It 

appears that vocabulary intervention was not enough to help these students make 

significant progress in understanding content. Additionally, data from PowerTeacher Pro, 

our district grading platform, show that these students struggled in all their high school 

course work during the semester, failing two or more classes each.   

 Reasoning Both figures 7 and 8 indicate that overall, during the pre-test, students 

did not have a good understanding of the vocabulary used in these topics of ecology 

scoring a 47% average and a 54% average respectively. The scores on the post-tests 
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demonstrate that students gained an understanding of the content, increasing those 

averages to 84% and 85%. One student explained how our focus on vocabulary helped 

improve her test score, “With my knowledge of the vocabulary, I was able to understand 

the things we were learning.”  

 Claim Student unit assessment scores also revealed an understanding of 

morphemes and vocabulary following treatment.  

Evidence Data was also collected in the form of morpheme and vocabulary 

assessments given throughout the ecology unit. For each topic, I followed the treatment 

steps to teach vocabulary and then students were quizzed to assess vocabulary 

knowledge. Morpheme quizzes were given first, followed by vocabulary quizzes, before 

students took the post-tests. The following data table summarizes student scores and 

averages on these assessments (see Table 6).  

Table 6 
Ecology Unit Quizzes 

 Morpheme Quiz 
Average Score 

Vocab Quiz 
Average Score 

Topic 1:  
Interdependence of Organisms 

 

9/11 (82%) 18.8/20 (94%) 

Topic 2, Part 1:  
Matter and Energy in Ecosystems, 

Tropic Levels 
 

6.9/7 (99%) 9.4/10 (94%) 

Topic 2, Part 2:  
Matter and Energy in Ecosystems, 

Photosynthesis and Cellular 
Respiration 

 

7.9/8 (99%) 10.5/12 (88%) 

Topic 2, Part 1 & 2:  
Matter and Energy in Ecosystems 

N/A 28.3/30 (94%) 
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 Reasoning The data demonstrates that treatment resulted in students developing a 

solid understanding of morphemes and vocabulary words before taking the post-tests. 

The average scores ranged from 82% to 99%.  When asked if the words on the 

assessments were difficult to understand, a student responded, “Most of the time we were 

already taught the words or I could guess them from my knowledge of morphemes.”  

Claim Additional data from the semester final exam implies that students gained 

an understanding of the content in the Ecology Unit in which treatment was administered. 

Figure 9 is a histogram of the final exam scores from my three biology classes. 

 
Figure 9. Final exam scores for semester one post-treatment, (N=65). 
 
 Evidence The final exam score average was an 88%, which is higher than I have 

recorded in previous years. Semester averages for final exams testing the same content 

during the last two years were 76% and 77%. Additionally, three other biology teachers, 
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who did not focus on vocabulary instruction this semester but administered the same final 

exam, had lower class averages of 78%, 80%, and 81%.  

Reasoning Though I cannot be certain those gains are a result of our focus on the 

vocabulary instruction, the data indicates that scores increased markedly. I can infer that 

as students gained an understanding of the words, they were better able to comprehend 

the questions and answers. Whether or not these increases are directly linked to my 

treatment, I can definitively say that focusing on vocabulary instruction did not cause any 

disadvantage despite the extra time it took in class.  

Evidence My claim is not only supported by the assessment scores, but it is 

further supported with student perceptions and attitudes. I asked students in an activity 

survey following treatment several questions about how our focus on explicit vocabulary 

instruction impacted their ability to do well on assessments and learn content. The 

following charts summarize their responses (see Figures 10 & 11). 

Figure 10. Student activity survey question response, (N=60). 

10%

43%

47%

Focusing on vocabulary in class was helpful 
for me in learning and remembering the 

content of our Ecology unit. 

Strongly Disagree Disagree Neutral Agree Strongly Agree
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Ninety Percent of students agreed or strongly agreed with the statement “Focusing 

on vocabulary in class was helpful for me in learning and remembering the content of our 

Ecology unit, (N=60). 

 
Figure 11. Student activity survey question response, (N=60). 
 

These responses were significant in answering my primary research question 

since 95% of students responded that the treatment helped them do better on assessments 

(N=60). As one student shared, “With my knowledge of vocabulary I could easily 

understand words and this helped me to get better grades on tests because I understood 

the unit.” Another student stated, “Not only were the games and activities fun, they made 

the words stick in my head and I had an easier time understanding them on tests.”  

Reasoning These student statements reinforce what is seen in the survey results: 

the students found explicit vocabulary instruction a useful tool in performing well on 

content assessments. Vocabulary words were part of the assessments and as students 

5%

45%50%

Focusing on vocabulary in class helped me do 
better on my quizzes and assessments. 
Strongly Disagree Disagree Neutral Agree Strongly Agree
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gained an understanding of the words, they were better able to comprehend the questions 

and answers. 

Proficient vs. Below Proficient Readers 

Sub Question #1 

“To what degree are the content scores impacted comparing low-level readers to 

high-level readers?” 

Claim During my treatment, both groups of students, those proficient on the Star 

assessment and those below-proficient, made meaningful increases in content assessment 

scores. The impact appears about equal for the two groups. While organizing the data 

collected from the pre and post-tests, I graphed the differences comparing proficient 

students to below-proficient students. The following two box and whisker plots show 

those comparisons for Topic 1 (Figure 12) and Topic 2 (Figure 13).  
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Figure 12. Comparison of proficient and below-proficient students scores on Topic 1 pre-
test, (N=62) and post-test, (N=68). 
 
 Evidence According to the graph of Topic 1 data, proficient students increased 

their average score from a 9.42 (51%) in the pre-test, to 15.71 (87%); a 6.29-point (36%) 

gain. The median increased by 6 points from 10 to 16. In comparison, below-proficient 

readers increased their average score from 7.15(40%) in the pre-test, to 14.32 (80%) in 

the post-test. That is a 7.17-point (40%) gain. The median for this group increased from 

7.5 to 16, 8.5 points. It should also be noted that the standard deviation and the range 

went down as expected for the proficient group, but not for the below-proficient.  This 

may once again demonstrate that several below-proficient students still struggled with 

understanding the content in Topic 1 post-treatment.  



35 
 

 
Figure 13. Comparison of proficient and below-proficient students scores on Topic 2 pre-
test and post-test, (N=67). 
 

In Topic 2, proficient students increased their average score from a 11.4 (57%) in 

the pre-test, to 17.8 (89%); a 6.4-point (32%) gain. The median increased by 7 points 

from 12 to 19. In comparison, below-proficient readers increased their average score 

from 9 (45%) in the pre-test, to 16 (80%) in the post-test. That is also a 7-point gain 

(35%). The median for this group increased from 10 to 16, 6 points. For this topic, the 

standard deviation stayed the same and range decreased for the proficient group and both 

decreased for the below-proficient group.  

Reasoning I was surprised that the data showed no significant difference between 

the proficient and below-proficient readers. Before my research, I anticipated that the 

increase would be much greater for the below-proficient readers due to the fact that our 
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instruction was based on methods other than reading comprehension and complex 

dictionary definitions. As we used pictures, games and discussions to learn our 

vocabulary, my hope had been that engaging these struggling students with low reading 

comprehension would result in marked increases.  

However, as I consider the numbers, I realize that the below-proficient readers are 

keeping up with the gains of the proficient readers rather than falling farther behind. 

From my perspective as a teacher, this is a success. As I look at the data, I interpret that 

these methods were successful for both groups of students because both made equal 

gains. When one below-proficient student was asked on the student post-treatment survey 

to respond to the statement, “I don’t understand the words on the assessment,” she 

selected “strongly disagree.” She then commented, “Sometimes it can be difficult if I 

don’t fully understand the word, but most of the time Mrs. C goes over the vocabulary 

really well and thoroughly to make sure we understand.” 

The discrepancy in scores is also apparent when analyzing the final exam data for 

the two groups (see Figure 14).  
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Figure 14. Comparison of proficient readers and below-proficient readers on Semester 1 
final exam scores, (N=65).   
 
 Evidence Once again, while the proficient group had a much higher average at 

92%, I was pleased to find that the below-proficient group still had an average of 82% 

which is higher than my overall classes from the past two years of 76% and 77%. 

Reasoning This score is well above the mark that would be considered proficient. 

These scores support the idea that the treatment was beneficial for both groups of 

students.  

Effect on Student Attitude  

Sub-question #2 

“How do these activities impact student attitude about learning vocabulary and 

participation in biology?” 

Claim I found that my focus on explicit vocabulary instruction had a positive 

impact on student attitude in class. This claim is supported by the pre/post survey results 
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given to students about vocabulary instruction represented in the following bar graph (see 

Figure 15). 

 
Figure 15. Comparison of student pre-survey, (N=54) and post-survey responses, (N=61). 
 

I invited all students in my three biology sections to take the survey. Of my 68 

students, 54 (79%) completed the pre-survey. The students who did not participate were 
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unable to use class time for the survey and elected not to take the survey outside of class. 

The post-treatment survey was given in class the week following the final exam and 

61/65 (94%) students participated.  

Evidence The first trend I noticed in comparing the results is that every question 

has an increase in positive responses excluding question one, “I effectively learn when I 

copy textbook definitions.” Each of the next four questions, about how they effectively 

learn vocabulary, increased in positive responses. The most notable increase was in 

response to “I effectively learn when I draw pictures to represent words.” In the pre-

survey, 41% of students responded “agree” or “strongly agree.” In comparison, that 

increased to 67% in the post-survey. One student commented, “Visually learning the 

vocabulary, such as drawing pictures, was very beneficial for me.”  

When asked to justify their responses to the post-survey questions about how they 

effectively learn, the responses were overwhelmingly positive and insightful. Students 

shared their perceptions as to how participating in engaging activities impacted their 

ability to learn and enjoy vocabulary:  

• “It was easy for me to learn the vocabulary the way we did it, as well as 

being enjoyable and memorable.” 

• “The interaction between peers and the different activities used to learn 

vocabulary makes it so much more engaging. It makes it a lot easier to 

absorb the material.” 

• “When something is fun and interactive, I pay more attention, so I 

remember it better.” 
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• “Textbook learning, especially on my own, does not always work 

effectively. More memorable and engaging classroom activities tend to 

help leave a lasting impression and enable me to retain information.”  

• “I can fully understand the word and have a fun memory while doing it!” 

• “I think I learn vocabulary words best when I am engaging in an activity 

that has me using the words in several different ways.” 

Although the vast majority of comments were positive in response to our 

activities, some students shared valuable insight about how they learn best when working 

alone. One student shared, “I prefer to work independently.” Another commented, 

I am pretty antisocial, so when participating in activities to learn 
vocabulary, I usually end up focusing more on being social and the people 
in my group rather than actually learning the material. In addition, I learn 
terms better when writing them down, rather than talking about them.  
 
These comments are an important reminder that some students prefer to learn by 

more traditional methods and it is important that I allow those opportunities and 

encourage them to do so.  

The next trend I noticed was the marked increases in positive responses to the 

questions, “I enjoy biology” (74%-89%), “I enjoy learning new vocabulary words in 

class” (26%-45%), and “I like learning about the topic of Ecology” (32%-58%). 

“Disagree” and “Strongly Disagree” also decreased for those questions, “I enjoy biology” 

(7%-0%), “I enjoy learning new vocabulary words in class” (28%-1%), and “I like 

learning about the topic of Ecology” (11%-8%). When asked to explain their response to 

“I enjoy biology,” students had a lot to share:  

•  “I like the stratagies [sic] you use when you teach.” 
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• “This class has a lot more interactive activities that keep me involved.”  

•  “I understand it, and I feel that biology is a very fun and engaging 

subject.” 

• “I enjoy biology because I think it’s a fun class that intrigues me everyday 

[sic].” 

• “This is honestly a very fun class. The material is easy and fun to learn 

and is very informative.” 

• “Its [sic] easy and I understand it. It isn’t boring.” 

• “One of the funnest [sic] classes I have and we get to work with our 

hands.” 

• “The class is fun and the subject is interesting!” 

• “I honestly don’t mind this class.” 

While most comments on the post-survey about class and learning vocabulary 

were positive, 8/60 comments were neutral or negative. A few of those comments 

included: 

• “I don’t really understand it.”  

• “I like it [biology] but it’s kind of hard and just isn’t really what I am 

passionate about.” 

• “I like it, but I am not crazy about it.” 

•  “The subject is interesting but sometimes I wish the class moved at a 

faster pace and we did more labs.” 
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The last comment in particular is insightful because I realize that focusing on 

explicit vocabulary instruction does take up valuable class time that could be used to do 

lab activities.   

The most significant change between the pre and post-survey was in response to 

the question, “I have a good understanding of ecology vocabulary.” Before our unit, 37% 

of students answered “strongly disagree” or “agree” with the statement while only 15% 

marked “agree”. Those responses changed drastically to only 1% disagreeing and 56% 

selecting “agree” and 30% “strongly agree.” This shows students felt confident in their 

ecology vocabulary knowledge following treatment.  

Throughout our ecology unit I made written observations in my teacher journal as 

the students participated in vocabulary activities. On one occasion, after completing the 

game “Sentence It” I overheard one of my students say to a classmate, “This is fun!” 

Another entry in my journal mentioned a student saying, “I hope we do this again” after 

playing “Headbands.” Students were engaged in the activities and no student opted out of 

participating when given the opportunity.  

Reasoning The responses to surveys suggest the majority of students liked 

biology class during the treatment and enjoyed the engaging activities they participated in 

to learn vocabulary. As several students mentioned, when they were engaged and having 

fun, it helped them remember the vocabulary we learned which in turn helped them 

experience success in class.  
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Impact on the Teacher 

Sub-question #3 

“What is the impact on the teacher?” 

Claim While this method of teaching vocabulary required more teacher 

preparation and additional class time to complete, it was effective and helped me become 

more focused and intentional in my teaching. I realized the importance of teaching 

morphemes and was also able to familiarize myself with new online tools and platforms. 

Most importantly, I was able to enjoy teaching students who enjoyed coming to class.  

Evidence It was difficult to make vocabulary word lists tailored to my class rather 

than rely on pre-selected lists found in the text. In order to make vocabulary lists, I 

needed to first create the assessments. In addition, I needed to coordinate the morphemes 

I would teach. This required a great deal of work before the unit began. As I wrote in my 

journal on Oct. 15,  

It is really difficult to prioritize words for this unit. I feel like there are so 
many words, I am not sure which ones I should focus on. Because to me, 
they are all important. But if I don’t narrow them down, we don’t make 
the change and students have too much to focus on. I do find that making 
my own list means I am really thinking a whole lot more about what I 
want to emphasize in this unit.  

 
Coordinating morphemes with unit vocabulary was one of the most impactful 

parts of my research. Figure 16 shows the responses of students when asked about the 

value of teaching morphemes in class.  
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Figure 16. Student activity survey response, (N=60). 
 

Ninety-three percent of students agreed or strongly agreed that learning 

morphemes was helpful in learning vocabulary and no students disagreed. This data was 

even more supportive of this practice than I anticipated.  

Due to the heavy emphasis on vocabulary, I was regularly behind pace compared 

to my colleagues. While my fellow biology teachers gave the mid-unit exam on 

November 8, my students took the exam on Nov. 13. In my journal on October 29, I 

wrote,  

I am trying to map out my unit and there is so much to cover and so little 
time! How are we going to actually get through all this information? And 
how to actually incorporate my emphasis on vocab? I am feeling a little 
underwater here and a bit defeated.  

 
Despite being behind the pace of my coworkers during some weeks, I was able to 

complete the unit on time to prepare students for the final exam on Jan 16-18 which 

resulted in an overall average score of 88%.  
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Another benefit of conducting my research was becoming familiar with several 

online platforms that can be used in classroom instruction. Post-treatment activity survey 

data show that students really enjoyed online games and felt that they were really 

effective ways to learn vocabulary. Kahoot and Quizlet Live were the most popular 

activities we did in class (see Figure 17).  

 
Figure 17. Post-treatment activity survey student responses for questions 1 and 2, 
(N=60). 
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Most importantly, the survey data indicates the students were engaged during 

these activities. They were working with other students and having discussions and 

helping one another. It created the type of environment that I want to foster in my 

classroom. I recorded what one of my gifted students told me on Nov. 8, “I thought I was 

going to hate biology. I really did. But I love it. Even when we take notes or do vocab, 

we write some things down. But we also do drawings and pictures and it really helps me 

to remember things. So, thank you!” 

Reasoning Although class pace became an issue in this classroom research, it 

actually took less time than I anticipated in that most activities we were able to do for 10-

15 minutes at the beginning or end of class and ultimately, I was able to catch up to the 

other biology teachers. I also recognize that despite the extra work, it will get easier each 

year as I now have the vocabulary lists and knowledge of games and online activities to 

draw from and build on.  

INTERPRETATION AND CONCLUSION 

This study is a compelling example that explicit vocabulary instruction can have a 

positive effect on content assessment scores and student attitude. My five-step treatment 

which included prioritizing vocabulary words, coordinating morphemes, introducing 

words in context, explicit instruction through engaging activities, and focusing on 

comprehension rather than memorization had positive results in each of my biology 

classes and on my teaching. Additionally, it fostered the kind of classroom environment 

where students were confident and engaged.  
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 In response to my question about the impact on content assessment scores, I found 

that scores increased by an average of 35% during my classroom research. Topic 1 

average test scores improved from 47% (N=62) on the pre-test to 84% (N=68) on the 

post-test, a gain of 37% and from 52% (N=67) to 85% for Topic 2, an increase of 33%. 

Prior to each post-test, students were able to demonstrate their understanding of the 

morphemes and vocabulary from each unit by scoring an average of 93% on seven 

different quizzes.  

 The semester final exam is further evidence of the effectiveness of my focus on 

classroom vocabulary instruction. My biology students scored an average of 88% (N=65) 

compared to 78%, 80%, and 81% averages on the same exam of my coworkers’ classes. 

This average was also higher than my last two years’ averages of 76% and 77% on the 

final covering the same content.   

While I was able to collect quantitative data that showed an increase in student 

content assessment scores during my treatment, one major question still remains: was that 

increase indeed due to my focus on vocabulary? Or would scores have increased just as 

significantly without it? Though I cannot be certain those gains are a result of our focus 

on vocabulary instruction during this descriptive study, the data indicates that scores in 

each of my three classes markedly increased. I can infer that as students gained an 

understanding of the vocabulary words, they were better able to comprehend the 

questions and answers on assessments. Whether or not these increases are directly linked 

to my treatment, I can definitively say that focusing on vocabulary instruction did not 

cause any disadvantage to their learning.  



48 
 

Results from student surveys also support my claim that explicit vocabulary 

instruction was worthwhile. One student shared on the post-survey, “The vocabulary I 

learn in this class sticks with me and I can easily remember it for tests.” Another wrote, 

“I understand a lot of the science words because we spend time on it in class so I feel 

prepared when I take tests.” Ninety-five percent of students responded on the activity 

survey that the treatment helped them do better on assessments. 

In answer to the question comparing proficient readers to below-proficient 

readers, it was found that both groups made equivalent gains on test scores. For Topic 1, 

proficient students increased their average by 36% while below-proficient improved by 

40%. Topic 2 results showed a 32% increase compared to 35% respectively. On the final 

exam, proficient students averaged a 92% compared to the below-proficient average of 

82%. This result initially surprised me because I anticipated that students who would 

benefit the most from treatment would be those who struggled with reading and 

comprehension. I came to the conclusion that below-proficient students did, in fact, 

benefit because they made equal gains and progressed rather than falling farther behind 

their proficient peers. This realization was very encouraging.  

Perhaps even more encouraging than improvement on assessment scores was the 

positive effect on student attitude. This was measured primarily through student survey 

responses and comments, in addition to my observations recorded in a teacher journal. In 

response to my question on student attitude, it was found that 89% of students (N=61) 

responded that they liked biology following treatment compared to 74% (N=54) pre-

treatment. One student commented, “I don’t really know why I enjoy biology so much, I 
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used to hate it!” I also observed positive responses to treatment on a regular basis. I 

recorded in my teacher journal on December 10,  

This method of teaching vocabulary is really quite amazing. I feel like the 
students really want to be here in class. When I tell them we are doing a 
vocabulary activity, they don’t complain or groan. Rather, they seem excited to 
see which game we will be playing this time. They are talking with one another 
and get actively involved. There is a lot of laughter, too. But learning still 
happens. That is key.  
 
Not all students loved the extra engagement though. Several students shared that 

while they were willing to participate in the vocabulary activities, they preferred to work 

alone. One of my students wrote, “I learned the best when I would study the vocab sheets 

on my own.”  Not all students loved class either. As one student shared, “I like it [biology 

class] but Im [sic] not crazy about it.” 

 Lastly, this project had a tremendous impact on me as a teacher. My main purpose 

and goal in completing this research was to find a change that I could continue even after 

the official project was over. Selecting a realistic and sustainable classroom research 

topic was very important to me, and despite the challenges of this vocab-centered 

approach to teaching, it is one that I will continue to employ.  

In analyzing my last research question about teacher impact, I found that the 

greatest difficulty in implementing changes to vocabulary instruction was the extra time it 

required, especially in preparation. Before the unit began, I had to select the words we 

would learn for the unit based on the assessment. Therefore, I needed to make the 

assessments early. Additionally, I had to choose the morphemes that would be used to 

compose the vocabulary words. This was a time-intensive process and it had to be 

completed before teaching began. Then, I had to take time to research, plan, and adapt the 
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games and activities I wanted to use to teach the vocabulary in class, which further 

required that I learn how to use online platforms such as Kahoot and Quizlet Live.  

While in some ways all these processes are really just good teaching practices, 

they take more time and effort than simply providing students with a vocabulary list to 

define using the text. Time in a teacher’s schedule is valuable. For most of the semester I 

was several days behind the pace of my coworkers and my students took the midterm 

exam three days later than the other classes. I recorded in my journal on November 26, 

“Time time time! That is my biggest enemy. It takes time to prepare to teach vocabulary 

well, and it takes precious class time to do vocabulary well.”  Facilitating engaging 

games and activities also required more teacher involvement during class than simply 

handing out a vocabulary list to define. Ultimately, however, I was able to adjust my 

teaching pace and my students were prepared to take the final exam on schedule.  

 Despite the extra time expended to make these changes, I felt that explicit 

vocabulary instruction was worthwhile and sustainable. Ninety-three percent (N=65) of 

students said learning morphemes was helpful in learning and remember vocabulary, and 

90% of students agreed that focusing on vocabulary in class was helpful in learning and 

remembering the content of the ecology unit. Furthermore, each assessment created, 

vocabulary and morpheme list made, and activity I prepared during this treatment will be 

readily available for me to use with students next year. A little time may still be required 

to refine and adjust, but most of the work will already be done.   
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VALUE 

This research will have a great impact on my teaching. It has caused me to be 

more reflective, focused, and intentional as a teacher. It has allowed me to create space 

for something I feel is important. My focus on vocabulary established a student-attitude 

in my class that literacy and words were important.  

 Conducting this research had a positive impact on our classroom environment. I 

found that vocabulary time became game time. It was an opportunity to do something 

new and to do something fun—even I looked forward to it. I found that vocabulary 

activities broke up the monotony of class and helped time move quickly. Importantly, I 

also learned the activities did not require much more time than simply copying a whole 

list of definitions from a book.  

When I began this classroom research, I took a moment to reflect on what I 

envisioned as the model classroom where effective vocabulary instruction was 

happening. Students would be talking, laughing, learning, and teaching one another. They 

would have confidence. Time would go quickly instead of dragging and the activities 

would be meaningful and worthwhile. I really feel this is what I observed in our class. 

While I have areas to fine tune, and not every student loved learning vocabulary, the 

large majority of students responded positively to the treatment.  

My research is also applicable to other teachers seeking ways to engage students 

in explicit vocabulary instruction. This teaching method is a fantastic way to focus on 

literacy and incorporate different styles of learning for students. Additionally, it creates a 

classroom environment of interaction and collaboration. Focusing on morphemes also 
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generates understandings that can have benefits that extend beyond the classroom, such 

as comprehension of cross-curricular vocabulary and words on standard exams such as 

the ACT or SAT.  

The biggest takeaway for myself and other educators is that small changes in a 

classroom can yield big results. I wondered at first if something as simple as changing the 

way I taught vocabulary would have any effect. However, as I conclude my research, I 

feel this small pivot had a significant impact. It was a powerful change.  

Next Steps 

I plan to continue following the five steps I established for this treatment: 1) 

prioritizing vocabulary lists, 2) coordinating morphemes, 3) introducing words in context, 

4) teaching through engaging activities, and 5) teaching for comprehension not 

memorization. Of those steps, one of the most significant for me as a teacher was 

coordinating and focusing morphemes to the vocabulary and our content. In doing so, the 

morphemes became purposeful and powerful. Additionally, allowing for vocabulary 

discovery during lessons had a major impact on student engagement. Rather than 

regurgitation, giving students time to discover vocabulary meaning seemed to inspire 

interest and wonder.  

As for something that could be improved for this treatment, I would like to 

incorporate a morpheme word wall activity from the book Teaching Vocabulary: 50 

Creative Strategies (Blanchfield, 2004). In this activity, posters of each morpheme are 

created and students earn points by adding words to the poster that use the morpheme. 
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This would be a fantastic way to connect these morphemes to words in and beyond the 

science classroom.  

I also plan to build my vocabulary game resources. Based on student feedback 

from this and future treatments, I will add and remove activities as I find which are most 

enjoyable and effective for content learning. I am also interested in researching student 

retention of word. I could measure this by giving follow-up morpheme and vocabulary 

quizzes several weeks after the initial quizzes.  

Additionally, I want to develop vocabulary activities where students can choose 

how to demonstrate their knowledge in a way that better matches their strengths and 

preferred learning methods. For example, I may create ways for students to opt out of 

certain activities they find uncomfortable or ineffective. I had one student who said 

Kahoot was a huge waste of her time. Perhaps she would learn best if she was allowed to 

do an alternative activity that would better match her type of learning. This would allow 

the class majority to still enjoy a competitive game of Kahoot while also honoring her 

different style and preference for learning.  

When I consider the impact of this classroom research, I am gratified at the 

opportunity it has provided me to reflect on my teaching and my goals. While I have 

learned much about vocabulary instruction, I have also had tremendous growth in 

understanding how to gather and review feedback and data. I am more confident in my 

ability to recognize the need for change and follow steps to make that change.  

Most of all, this research had an important impact on my students’ understanding 

of and excitement for learning biology. An understanding of words really can impart 
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knowledge, power, and confidence for students. One student shared a comment that 

particularly captures the reason I chose vocabulary instruction as my research topic. She 

wrote, “I love learning new words because it makes me feel empowered.” I’ve learned 

this is perhaps the most important impact words can have on a 10th grade biology class.  
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Topic 1: Interdependence of Organisms (Oct 22- Nov. 13) 

Vocabulary Words Morphemes 

1. Abiotic 
2. Biotic 
3. Population 
4. Community 
5. Ecosystem 
6. biosphere 
7. Niche 
8. Intraspecific competition 
9. Interspecific competition 
10. Carrying capacity 
11. Symbiosis 
12. Logistical Growth 
13. Exponential Growth 
14. Species 
15. Coevolution 

1. eco-                    house/environment 
2. a/an-                   without 
3. bio-                     life 
4. spher-                 ball, sphere 
5. e-                        away 
6. im/in-                 into 
7. migr-                  to move 
8. com-                   with/together 
9. inter-                  between 
10. intra-                  within 
11. sym/simbio-       living together 

Topic 2: Matter and Energy Cycling 

Vocabulary Words Morphemes 

Part 1 (Part 1- Nov. 14-29) 
 

1. Producer 
2. Autotroph 
3. Consumer     
4. Heterotroph 
5. Decomposer 
6. Omnivore 
7. Herbivore 
8. Carnivore 
9. Succession 
10. Climate 
11. Biome 

 

1. auto-                   self 
2. hetero-                other/different 
3. -troph                 nourishment, nutrient 
4. carn-                   meat 
5. herb-                   plant 
6. -vore                   eat, consume 
7. omni-                  all 

Part 2 (Part 2- Nov 29 - Dec. 11) 
 

1. Photosynthesis 
2. Cellular respiration 
3. ATP 
4. Aerobic 
5. Anaerobic 
6. Mitochondria 
7. Chloroplast 

 

1. photo-                 light 
2. syn-/-synthesis   putting together; to make 
3. chloro-                green 
4. -phyll                  leaf 
5. gluc-                   sweet 
6. respir-/spir-        breathe 
7. mit/mito-            thread 
8. a-/an-                  not or without 
9. aero-                   air 
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Activity 1: Headbands 

Teacher Preparation- Create word document of morpheme and vocabulary cards. Print 

and laminate cards (or print on cardstock) and cut out cards. Make 10 sets and place in 

envelopes. Colored paper may be preferred to minimize students being able to see 

through the back of the card.  

Estimated class time- Can be used as a quick review of 5-7 minutes, or can be extended 

to 15-20 minutes.  

Description- Divide students into groups of 2-4. Students divide word cards evenly and 

each place a pile face down in front of them. They take turns placing a vocabulary word 

card on their forehead word side out and their partner(s) describe or define the word. The 

first student guesses what word is on the card. When they guess correctly, it goes in the 

“get it” pile. If they don’t guess it, they return it to the original pile and the word will 

resurface again. Students can trade cards once finished, or reshuffle the pile and divide 

once again.  

Activity 2: Pair, Share, Swap 

Teacher Preparation- Create word document of morpheme and vocabulary cards. Print 

and laminate cards (or print on cardstock) and cut out cards. Make 2-3 sets.  

Estimated class time- 5-10 minutes as a warm up or an end of class review activity.  

Description- Students walk around the classroom while music is playing. When the 

music stops, students pair up with another student, they share their words and a definition 

of their word with one another, and trade cards. The music begins again and they find a 

new partner to share the meaning of their new word.  



63 
 
 

Activity 3: Kahoot 

Teacher Preparation- Create a free educator account at Kahoot.com. You can search by 

subject to use a pre-made Kahoot or make your own by editing an existing game or 

starting from scratch.  

Estimated class time- This will depend on the number of questions in your game and the 

amount of time allotted to answer each question. 20-40 minutes 

Description- Kids get to shout, race, and practice technological literacy by using their 

own phones or Chromebooks to answer quiz-like questions. Anonymity can be used to 

keep students from being embarrassed by incorrect responses as they test their own gaps 

in vocabulary acquisition. Can be played as a group or an individual competing. Kahoot 

has fun music and coloring to make it even more engaging.  

Activity 4: Interactive Crossword 

Teacher Preparation- Go to “The Teacher’s Corner” online at 

https://worksheets.theteacherscorner.net/make-your-own/crossword/.  

Type in words and definitions. Generate 7-10 different versions of the crossword. Save 

and print crosswords.  

Estimated class time- 30-40 minutes 

Description- Students are given a crossword puzzle (have 7-10 versions available). They 

pair up with a partner. They work together to each solve 2 words each on their puzzle. 

They switch crosswords and when the teacher says, one partner gets up and moves to find 

a new partner. They work again to solve two words with their new puzzle and new 
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partner. Next time it is time to switch partners, the student who stayed sitting is the one to 

move and find a new partner. Once they have a completed puzzle, they put their name on 

it and turn it in. Depending on the time available and number of words, you can adjust the 

number each pair solves per round.  

Activity 5: Sentence It! 

Teacher Preparation- Create sentences, analogies, definitions, or similes for your 

vocabulary words. 

Estimated class time- 5-30 minutes. Can be a simple warm up activity or a full 

vocabulary review.  

Description- Each student is given a small white board. The teacher posts on a PPT slide 

a sentence, analogy, definition, picture, or simile and the students need to write the word 

that matches on their white board and holds it up. Students can keep track of correct 

number of words on their board.  

Activity 6: Picture This 

Teacher Preparation- Prepare a PPT with vocabulary words. Make sure individual 

white boards or a word list is available for students. Sticky notes can also be used.  

Estimated class time- 15-25 minutes depending on the length of vocabulary list.  

Description- Teacher shows a slide show of the vocabulary words or simply calls out a 

vocabulary word and students have one minute to draw an image to represent the word on 

a word list or on a white board. Each student will then share their image with their group 

and discuss how their picture relates to the word. Pictures can be drawn on a sticky note 

and then placed under the word in the classroom to create a visual word wall.  
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Activity 7: Around the World 

Teacher Preparation- Create word PPT or word list 

Estimated class time- 20-35 minutes depending on length of word list. 

Description- Student #1 stands behind student #2, who's seated at her desk. The two 

compete to say the vocabulary word for the flash card that you hold up or from the PPT 

slide you show. If student #1 is the first to say the word, he gets to move on and compete 

with the student #3, who's also sitting at her desk. If student #2 is first, she gets to move 

on to student #3, while student #1 sits at her desk. The winner is the first student to 

successfully compete against all the students in the class--moving "around the world"--

and returning to his own seat. 

Activity 8: Vocabulary Bingo 

Teacher Preparation- Have a list of words with definitions and bingo markers (skittles, 

m&ms, marshmallows, beads) and blank paper for students to make bingo boards. They 

can keep the board and the game can be repeated in several classes.  

Estimated class time- 10-15 minutes. The game can be repeated several rounds if 

desired.  

Description- Students create a 3x3 or 4x4 bingo board and fill each space with a 

vocabulary word. Teacher reads out definitions. Students use skittles or m&m’s to mark 

the words on their board that match the definitions read out. Students are awarded for 

bingos or blackouts by teacher.  

Activity 9: Quizlet  



66 
 
Teacher Preparation- Create a free educator account at quizlet.com. Create a word set 

for students or give students time to make their own word sets.  

Estimated class time- 5-40 minutes depending on which activity you have students 

participate in 

Description- Quizlet allows teachers and students to make word sets which are then 

converted into an array of activities like flash cards, matching, and writing prompts. 

Word sets can also be turned into a Quizlet live game where students are placed into 

groups to compete against other teams on who can match the correct definitions with the 

correct words. Each student has different options, and only one answer in the entire group 

is correct. If they get the answer wrong, the group has to start all over, so correct answers 

are more important than speed.  

Activity 10: Vocabulary Basketball 

Teacher Preparation- Have PPT with definition, sentence, picture or simile for 

vocabulary words.  

Estimated class time- 20-40 minutes.  

Description- Students are grouped into teams of 3. Each student is given 2 numbers, 1-6 

and each group is given a white board. Students are given 5 minutes to study vocabulary 

words. When study time is up, the teacher rolls a large die, whichever number it lands on 

is the student who will participate this time. The teacher gives a definition, sentence, 

picture or simile. The student writes the correct answer on the white board. The first 

student to answer correctly gets to try for a bonus point by shooting a ball in the basket.  

Activity 11: Quizziz 
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Teacher Preparation- Create a free educator account at quizziz.com. Search by topic to 

find a bank of questions that you can copy into a newly created quiz or use a pre-made 

quiz.  

Estimated class time- 20-40 minutes depending on the number of quiz questions.  

Description- Another online quiz website that makes vocabulary learning fun. Students 

can play a Quizizz as a whole class, a group, or an individual. It can be assigned as 

homework or a practice quiz. You can print it or distribute it electronically. There is fun 

music, funny memes, and a question timer. You can adjust settings to turn those options 

off to make it less of a game and use as a summative assessment. Data is easily accessed 

for teachers.  
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TROPHIC LEVEL VOCABULARY CROSSWORD PUZZLE 
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DATA COLLECTION AND METHODOLOGY SECTION OF 

CONCEPTUAL FRAMEWORK 
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In order to measure the effectiveness of my treatment, current research supports 

the collection of both qualitative and quantitative data. Quantitative data is often 

considered more efficient as it can be conducted and collected more systematically 

(Mertler, 2017). Mertler discusses that designing a pretest and posttest and comparing the 

results can help to specifically measure changes that occur as a result of a treatment. This 

method can be a source of important quantitative data. He warns, however, that teachers 

must ensure that this instrument will provide data that will answer the research question 

in mind so the data does not become meaningless (2017, p.153).  

Other quantitative data may include comparing pre/post-test data of high-level 

readers to low-level readers. Rebecca Shore uses this type of data in her research and 

found that teaching vocabulary based on more active learning strategies increased 

students’ comprehension and retention more when they were struggling readers. High-

level readers did well regardless of the method, but the real benefit was for the low-level 

readers (Shore, 2015).  

Qualitative data is especially useful in measuring student attitudes. Young (2005) 

shares an example of her pre/post evaluation science vocabulary questionnaire that was a 

useful template in creating my own survey. This method of employing metacognition is 

an important way for the students to reflect on their own style of learning and can be 

invaluable in directing vocabulary instruction. In the book, Teaching Vocabulary 

(Blanchfield & Tompkins, 2004), contributor Faith Nitschke uses powerful examples 

from student responses to her own post unit survey to demonstrate the type of valuable 

qualitative information that can be collected and used by teachers from this tool. Likert-
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type surveys have been useful in collecting both qualitative and quantitative data. 

(Mertler, 2017, p.146) 
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APPENDIX E 

PRE/POST-TREATMENT STUDENT SURVEY 
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How I learn science vocabulary Pre/Post Student Survey 
 

This survey is not for a grade. Participation in this research is voluntary and 
participation or non- participation will not affect a student’s grade or class standing in 
any way. 

 
 

1. I effectively learn science vocabulary words when I am given a word list and copy 
definitions from the textbook. 

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

2. I effectively learn science vocabulary words when I draw pictures to represent 
those words. 

1 2 3 4 5 

Strongly 
Disagree Disagree Neutral Agree 

Strongly 
Agree 

 
 

3. I effectively learn science vocabulary words when I discuss the meanings with 
others. 

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

4. I effectively learn science vocabulary words when I play engaging games like 
Pictionary, Headbands, and Bingo.  

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

5. I effectively learn science vocabulary words when I play online games like 
Kahoot? 

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

Explanation: Please explain why you answered the way you did for 
questions 1-5:  
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6. What are some activities other teachers do that help you learn vocabulary in their 
class? 
Circle all that apply. 

book 
definitions 

paper word 
games like 
crosswords  

class games 
and activities 

online 
websites like 

Kahoot 

other: 
___________
___________ 

 
Explanation: Please give examples of when you have done any of the 
above activities from question 6.  

 
Attitudes about biology class, the topic of ecology, and learning vocabulary 

 
7. I enjoy reading.  

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

Explanation: Why or why not? 
 

8. I enjoy biology. 
1 2 3 4 5 

Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 
Explanation: Why or why not? 

 
9. I enjoy learning new science vocabulary words in class. 

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

10. Science is a difficult topic because I don’t understand the science words used in 
class and on the assessments. 

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 
Explanation: Explain why you answered the above question the way you 
did. 
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11. Science is more difficult to learn than other subjects because there is so much new 
vocabulary.  

1 2 3 4 5 
Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

12. I like learning about the topic of Ecology. 
1 2 3 4 5 

Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 

Explanation: What experience have you had with Ecology?  
 
 

13. I have a good understanding of Ecology vocabulary. 
1 2 3 4 5 

Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
 
Is there anything else you would like to share with me? 
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Science Vocabulary Activity Survey 

We did several activities to learn, study, and review morphemes and vocabulary 
during our Ecology Unit in Biology last semester. I would like to know which of those 
activities you found to be helpful and engaging. Please response thoughtfully and 
honestly. Thank you for your cooperation! 

Just a reminder, morphemes are the word parts- prefixes, roots, and suffixes 
 
This survey is not for a grade. Participation in this research is voluntary and 
participation or non- participation will not affect a student’s grade or class standing in 
any way. 
 

1. Headbands- We had morphemes and 
vocabulary words on word cards. You put the 
word cards on your forehead and your 
partners described the word and you guessed 
what it was. 

 

2. Headbands- This activity was effective in helping me learn the vocabulary. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
3. Headbands- I enjoyed this activity. It made class fun. * 

Mark only one oval. 
 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
 
 

4. Pair-Share-Swap- Students walked around 
the classroom and then paired up with 
another student, they shared their words and 
a definition of their word with one another, 
traded cards, and found a new partner to 
share the meaning of their new word. 
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5. Pair-Share-Swap- This activity was effective in helping me learn the vocabulary. * 

Mark only one oval. 
 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
6. Pair-Share-Swap- I enjoyed this activity. It made class fun. * 

Mark only one oval. 
 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
7. Kahoot- Students compete in teams in this 

online game as they review vocabulary 
words 

 

8. Kahoot- This activity was effective in helping me learn the vocabulary. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
 
 

9. Kahoot- I enjoyed this activity. It made class fun. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
10. Interactive Crossword- Students are given a 
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crossword puzzle (have 7-10 versions 
available). They pair up with a partner. They 
work together to each solve 2 words each on 
their puzzle. They switch crosswords and 
when the teacher says, one partner gets up 
and moves to find a new partner. They work 
again to solve two words with their new puzzle 
and new partner. Next time it is time to 
switch partners, the student who stayed sitting 
is the one to move and find a new partner. 
Once they have a completed puzzle, they put 
their name on it and turn it in. 

 

11. Interactive Crossword- This activity was effective in helping me learn the vocabulary. 
 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
12. Interactive Crossword- I enjoyed this activity. It made class fun. * 

Mark only one oval. 
 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
 
 

13. Sentence it! - Each student is given a small 
white board. The teacher gives a definition 
and the students need to write the word that 
matches on their white board and holds it up to 
check when the teacher says, "Sentence it!" 

 

14. Sentence it- This activity was effective in helping me learn the vocabulary. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
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15. Sentence it- I enjoyed this activity. It made class fun. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
16. Picture this- Teacher gives a word and each 

student has to draw a picture to represent 
the word on a sticky note in 1 minute. 
Students then share with their group what 
they drew and why and then put the sticky 
not under the word that is up on the wall of 
the classroom. 

 

17. Picture this- This activity was effective in helping me learn the vocabulary. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
 
 

18. Picture this- I enjoyed this activity. It made class fun. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
19. Quizlet Live- students are placed into groups 

to compete against other teams on who can 
match the correct definitions with the correct 
words. Each student has different options, and 
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only one answer in the entire group is correct. 
If they get the answer wrong, the group has to 
start all over, so correct answers are more 
important than speed. 

 
 
 

 
20. Quizlet Live- This activity was effective in helping me learn the vocabulary. * 

Mark only one oval. 
 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
21. Quizlet Live- I enjoyed this activity. It made class fun. * 

Mark only one oval. 
 

1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 
 
 

22. Learning the morphemes (prefixes, roots, suffixes) was helpful for me in learning and 
remembering the vocabulary words for the unit. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
23. Learning about the morphemes and vocabulary words during starters before writing 

down definitions on a vocabulary sheet was more helpful than writing definitions on a 
vocabulary sheet before learning about the words. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 
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4 Agree 

5 Strongly Agree 

 
 
 
 

24. Having a vocabulary sheet and writing definitions on the sheet was helpful in learning 
vocabulary. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
25. Focusing on vocabulary in class was helpful for me in learning and remembering the content 

of our Ecology unit. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 

26. Focusing on vocabulary in class helped me do better on my quizzes and 
assessments. * 
Mark only one oval. 

 
1 Strongly Disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly Agree 

 
27. Is there anything else you would like to share with me?
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APPENDIX G 

UNIT PRE/POST-TEST TOPIC 1 AND TOPIC 2 

  



 

 

85 U2: Topic 1- Interdependence of Organisms Pre/Post Test 
 

1. Which of the following represents a population? 
a. all the robins in Austin, Texas 
b. all the animals in Yellowstone National Park 
c. all the birds in Chicago, Illinois 
d. all the grizzly bears in the world 

 
2. An ecosystem includes 

a. one species in an area 
b. all biotic in an area 
c. all biotic and abiotic in an area 
d. all biotic and abiotic in all areas 

 
3. Population growth is determined by which of the following: 

a. birthrate and death rate 
b. emigration and immigration 
c. birthrate, death rate, emigration, and immigration 
d. birthrate and immigration 

 
4. Click all of the following that are considered biotic factors: 

a. Soil 
b. viral infection 
c. producers 
d. predator population 
e. climate 
f. food 

 
5. Which characteristic of a population increases the effects of starvation, predators, and disease? 

a. increasing density 
b. exponential growth 
c. logistic growth 
d. increasing death rate 

 
6. Density-independent factors are often ________. 

a. Biotic 
b. Abiotic 
c. Probiotic 
d. Prebiotic 

 
7. When a population reaches carry capacity, the population size will 

a. increase rapidly 
b. decrease rapidly 
c. stabilize 
d. none of the above 

 
8. The largest population an environment can support at any given time is called 

a. Population 
b. Immigration 
c. limiting factors 
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9. A certain ant species benefits from the food and shelter provided by the acacia tree. If the two species are in a 
mutualistic relationship, what happens to the tree in return? 

a. The tree dies as a result of the ants' feeding behavior. 
b. The ants attract other plants that compete for the tree's nutrients. 
c. The tree gets protection from the ants' defenses. 
d. The tree does not suffer any consequences nor gains any benefits 

 
10. The development of adaptations of predators and prey in response to each other is an example of 

a. Predation 
b. Commensalism 
c. Coevolution 
d. Parasitism 

 
11. Two bull elk competing for a mate during the rut is an example of 

a. Mutualism 
b. intraspecific competition 
c. interspecific competition 
d. coevolution 

 
12. An organism's niche is 

a. its physical location 
b. its physical location, what and where it eats, and how it reproduces 
c. What is eats and how it reproduces 
d. its spot in the food chain 

 
13. The portion of the earth where life can exist is known as the 

a. Community 
b. Biosphere 
c. Ecosystem 
d. Population 

 
14. Seeds for a species of plant are accidentally released in a new area. This area is ideal for their growth with few 

species that will consume the plant or compete for resources. These plants will likely undergo 
a. exponential population growth. 
b. logistical population growth. 
c. linear population growth. 
d. negative population growth. 

 
15. What is the dependent variable in this graph? 
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a. Species 5 
b. Day 
c. Population 
d. 2000 

 
16. On which day is exponential growth occurring? 

a. 1 
b. 14 
c. 17 
d. 23 

 
17. Which kind of growth does this graph demonstrate overall? 

a. Logistic 
b. Exponential 
c. J Curve 
d. K Curve 

 
18. Which of the following is an abiotic factor that can affect population size? 

a. a bacterial disease 
b. a hurricane 
c. predation 
d. commensalism 
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U2: Topic 2- Matter and Energy in Ecosystems Pre/Post Test 

 

1. Areas that have a high degree of biodiversity  . * 
Mark only one oval. 

 
experience the least stability in adverse conditions. 

have the greatest number of different species in a given area. 

generally have less living space per species. 

have the greatest number of organisms in a given area. 
 

2. Refer to the illustration below. Which is an accurate assumption about why there are 
not more than four trophic levels in this diagram? * 

Mark only one oval. 
 

Carnivores do not eat other carnivores. 

The tertiary consumers do not have enough energy to support another tropic level. 

secondary level consumers are also herbivores. 

There are too many producers in this ecosystem 
 
 

3. Refer to the illustration below. Which level has the greatest amount of biomass? * 

Mark only one oval. 
 

tertiary consumer 

secondary consumer 

primary consumer 

producer 
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4. Which two key factors most determine the climate of a region? * 
Mark only one oval. 

 
biodiversity and habitats 

temperature and precipitation 

soil type and day length 

bodies of water and mountains 

 

5. How do earth worms help cycle matter through the ecosystem? * 
Mark only one oval. 

 
 

 
 

 
 

 
again. 

They are eat fecal matter so it does not block producer growth. 

They are tertiary consumers, eating carnivores so there is no "top of the food chain." 

They are decomposers, breaking down dead material, releasing nutrients for use 

 
They are producers, inhaling carbon dioxide and releasing oxygen for animal use.



 

 

90  
6. What role do plants play in the carbon cycle? * 

Mark only one oval. 
 

Plants both use CO2 from the atmosphere and release CO2 into the atmosphere. 

Plants use CO2 but do not release CO2 into the atmosphere. 

Plants only use the form of CO2 that is released from the burning of fuels. 

Plants release CO2 to the atmosphere but do not use CO2. 

 
 

7. If a producer has 10,000 units of energy available, how much will be passed on to the 
tertiary consumer? * 
Mark only one oval. 

 
0.1 units 

10 units 

100 units 

1000 units 

 

8. A student measures out 2.0 g of baking soda and 5.0 g of vinegar, mixes them 
together and watches bubbles form. After the reaction, she measures the mass at 6.7. 
What can be concluded from this experiment? * 
Mark only one oval. 

 
 

 
energy 

 

 
 

 

.3 g of energy was formed and escaped according to the law of conservation of 
 

.3g of matter disappeared according to the law of conservation of matter. 

.3 grams of matter was created according to the law of conservation of energy. 

.3 g of carbon dioxide gas was formed and escaped according to the law of 
conservation of matter. 

 
9. What type of succession is demonstrated in this diagram? * 

Mark only one oval. 
 

primary 

secondary 

tertiary 

quaternary 
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10. In the benthic zone there are areas where hot rocks below the seafloor heat water that 
is released at deep-sea hydrothermal vents. No sunlight reaches here. The producers 
in these communities are  . * 
Mark only one oval. 

 
heat tolerant green plants 

heat tolerant diatoms and algae growing on the surface of rocks 

chemotrophic bacteria and archaea 

giant tube worms 
 

11. Based on the diagram, which of the following is a producer? * 

Mark only one oval. 
 

Frog 

Mayfly 

Phytoplankton 

Snake 

 

12. Based on the diagram, which of the following is a secondary consumer? * 

Mark only one oval. 
 

Frog 

Mayfly 

Phytoplankton 

Snake 
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13. Based on the diagram, which of these organisms has the greatest amount of available 
energy through its food source? * 

Mark only one oval. 
 

Frog 

Mayfly 

Human 

Snake 

 

14. What is the main difference between anaerobic and aerobic respiration? * 
Mark only one oval. 

 
Aerobic respiration gives off carbon dioxide whereas anaerobic respiration gives off 

oxygen. 

Anaerobic respiration happens without oxygen whereas aerobic respiration uses 
oxygen 

Anaerobic respiration only takes place in insects and bacteria whereas aerobic 
respiration always takes place in higher organisms like animals and plants. 

Anaerobic respiration uses oxygen and arobic respiration happens without oxygen. 
 
 

15. Which is an output of photosynthesis? * 
Mark only one oval. 

 
carbon dioxide (CO2) 

ATP 

glucose sugar (C6H1206) 

water (H2O) 

 

16. What are the inputs of cellular respiration in plants? * 
Mark only one oval. 

 
carbon dioxide and water 

oxygen (O2) and water 

glucose and carbon dioxide 

oxygen and glucose 
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17. In which organelle in the plant does photosynthesis occur in? * 
Mark only one oval. 

 
chloroplast 

mitochondria 

vaculoe 

nucleus 

 

18. A mushroom and a grizzly bear are alike because both are * 
Mark only one oval. 

 
decomposers 

autotrophs 

heterotrophs 

secondary consumers 

 

19. Omnivores are organisms * 
Mark only one oval. 

 
that feed on producers 

that feed on consumers 

that make their own food through photosynthesis 

that feed on producers and consumers 

 
20. ATP stores the energy that was created by breaking the chemical bonds of which 

molecule? * 
Mark only one oval. 

 
glucose 

carbon dioxide 

oxygen 

water 
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