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 Abstract 

This longitudinal study analyzes middle school mathematics pre-service teachers‟ development 

of teaching goals. The Teaching Goals Inventory (TGI) (Angelo & Cross, 1993) was 

administered on four occasions: pre- and posttest summer 1, end posttest end of spring, and 

posttest end of summer 2. The data were analyzed for consistency and changes from one 

administration to another. The participants were part of a teacher preparation and master‟s degree 

program. Most selected the higher order thinking skills as their essential goal cluster, and 

demonstrated some changes in their goal selection from one administration to the other. 

Implications for pre-service teacher preparation programs were included. 

 

Introduction 

One of the struggles for pre-service teachers is the development of teaching goals. It is expected 

that these teaching goals be developed gradually as they go through a rigorous professional 

development program. Research findings support the importance of teachers‟ development of 

teaching goals and beliefs. Olson (1981) found that teachers modified new science curriculum 

goals to make it compatible with their own beliefs, and Peterson, Fennema, Carpenter, and Loef 

(1989) found that teachers‟ beliefs were related to student achievement in mathematics problem 

solving and teachers‟ self-reported practices. Moreover, teachers‟ beliefs have been found to be 

congruent with their curriculum goals and assessment practices (Berliner, 1987; Carter & Doyle, 

1989; Freeman & Potter, 1989; Grossman, 1989; Gudmundsdottir, 1991; Hollon, Anderson, & 

Roth, 1991; Janesick, 1982; Larson-Billings, 1995; Leland & Harste, 2005; Morine-Dershimer, 

1983; Romanowski, 1997). Also, the decisions teachers make to meet students‟ needs are 

connected to their teaching goals (Ashton & Webb, 1986; Cady, Meier, & Lubinski, 2006; Hoy, 

1969; Rosenholtz, 1989; Smylie, 1989). These decisions could negatively impact teachers‟ 

effectiveness if their teaching goals do not match their students‟ needs and/or teaching practices. 

 

In this study, teaching goals also refers to the procedures, methods, and teachers‟ beliefs behind 

the selection of these goals. Goals might mean different things for different people, but for the 

purposes of this study, goals are interpreted in the following manner:  

 

 “… ends we work toward, destinations we set out for, results we strive to 

achieve. But goals are far more than terminal points. They also reference points 

that we use to measure our progress and to determine whether we are headed in 

the right direction. Without clear goals, we cannot readily assess the effectiveness 

of our efforts or realize when we are off course, how far off we are, and how to 

get back on the right track” (Angelo & Cross, 1993, p. 13). 
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Teaching goals are, therefore what teachers have in mind as general learning targets for their 

students‟ learning, and include the material or content that they expect their students to learn. It 

also assumes that the teachers will employ some methods or procedures to accomplish these 

goals based on their beliefs regarding their students and how they learn.  

 

Angelo and Cross (1993) developed the TGI as a self-assessment of instructional goals (see 

Appendix). The researchers found that teaching goals in their sample differed little by race or 

gender of the faculty–or even by type of institution–but markedly by academic 

disciplines. Nonetheless, faculty from all disciplines agreed that developing higher-order 

thinking skills-such as analysis, application, and problem-solving was among their most 

"essential" teaching goals; teaching discipline-specific knowledge and skills ranked second. 

Follow-up interviews confirmed the authors‟ sense that most faculty saw teaching specific 

disciplinary content largely, though not entirely, as a means to develop more general and lasting 

skills, abilities, habits and values. 

 

The following section includes other research themes related to the area of teachers‟ 

development of teaching goals and beliefs: relationship between teachers‟ beliefs and practices in 

the areas of mathematics and English, mismatches between teachers‟ beliefs and students‟ 

characteristics in urban schools, teachers‟ ability to understand their beliefs, and importance of 

collegiality in teachers‟ professional growth. 

 

Several research studies have explored the relationship between teachers‟ beliefs, and practices 

in the areas of mathematics. Askew, Brown, Rhodes, Johnson, and Williams (1997), Stipek, 

Givvin, Salmon, and MacGyvers (2001), and Cady, Meier, and Lubinski (2006) found some 

interesting results in the area of teachers‟ beliefs and mathematics education.  

 

Askew, et al. (1997) explored the knowledge, beliefs and practices of a sample of effective 

teachers of numeracy. In this project, effectiveness was defined on the basis of learning gains. In 

other words, teachers were identified as highly effective if their students had, during the year, 

achieved a high average gain in numeracy in comparison to other classes from the same year 

group. The sample for this study included 90 primary school teachers, and over 2000 students. 

Five methods were used to collect data on teachers‟ beliefs, knowledge, professional 

development experiences, and practices: questionnaire, classroom observations, head teacher 

interviews, teacher interviews, and validation teacher interviews. Among other findings, Askew, 

et al. found that what distinguished highly effective teachers from other teachers was a particular 

set of coherent beliefs and understandings, which underpinned their teaching of numeracy, and a 

focus on what it meant to be numerate, the relationship between teaching and students‟ learning 

of numeracy, presentation and intervention strategies. Also, the researchers indicated that the 

teachers‟ beliefs determined what type of questions teachers asked and how they followed them 

up, irrespective of whether they were talking to students individually, in a group or in the whole 

class. They used teaching approaches that encouraged discussion, in whole classes, small groups, 

or with individual pupils. 

 

Similarly, Stipek, et al. (2001) assessed 21 fourth through sixth grade teachers' beliefs and 

practices regarding mathematics instruction at the beginning and the end of the school year. 

Stipek, et al. utilized data from classroom observations and surveys completed at the beginning 
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and end of the school year. They found substantial coherence among teachers' beliefs, consistent 

associations between their beliefs and practices, and significant relationship between teachers' 

self-confidence as mathematics educators and their students' self-confidence as mathematics 

learners. 

 

During a longitudinal study documenting the development of mathematics teachers as they made 

the transition from pre-service to experienced teachers, Cady, et al. (2006) provided 

collaborative learning environments for participating teachers in their field-based classrooms 

during their last year in a teacher-education program. They anticipated that these learning 

environments would prepare more effective pre-service teachers. A comparison of pre- and post-

project data indicated that the participants' beliefs about the teaching and learning of 

mathematics, and their epistemological views had changed. They also indicated that many 

participants did not base their instructional decisions on a careful analysis of their students' 

thinking processes. They then carried out a follow-up study that revealed a more detailed picture 

of the changes in participants' beliefs and practices.  By the time of the follow-up study, some of 

the participants were experienced teachers, who exceeded project expectations, and had become 

effective teachers with a focus on students‟ thinking.  One finding of the study was that when 

teachers viewed knowledge as absolute or did not listen to the voices of others, it was difficult 

for them to evaluate mathematical thinking and accept alternative solutions to a problem. 

 

In the area of English, Walters-Adams (2006) reported on the relationship between four English 

primary teachers' understanding of the nature of science and their practice. He indicated that 

teachers‟ beliefs were found to be the determining factor in the teachers' decisions about 

classroom strategies, and suggested that teachers‟ espoused understanding of the nature of 

science might also be at least partially formed by the influence of these beliefs, raising the 

possibility that influence might run from teaching to theoretical understanding and not the other 

way around.  

 

Regarding urban schools, mismatches of teachers‟ beliefs and students‟ characteristics have been 

found to be especially problematic in high-need urban schools (Haberman, 1995). Haberman 

indicated that teachers‟ behaviors and the ideology that underpins their behavior could not be 

unwrapped because they are one piece. He based his discussion of "star teachers" on data from 

observations of and interviews with over 1,000 teachers. Among other skills, he added that star 

teachers were able to: 

 

 succeed and gain respect from students, peers, supervisors, and the public for being 

successful; 

 motivate students by using other means rather than exploiting the linkage between 

learning and the likelihood of obtaining a good job; 

 attempt to reach their students by relying on the children's intrinsic motivation to 

learn; and 

 learn to accept responsibility for maintaining a safe environment, conducive to 

learning, and learning content information. 

 

In a related study involving an urban teacher education institution, Song (2006) conducted a pilot 

test to examine and describe teachers' beliefs in teaching, learning, and students (28 pre-service 
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and 26 in-service teachers). A 26-item survey was administered to all participants. Song found 

that less qualified urban teachers might contribute to the achievement gap between urban and 

non-urban students. The researcher also found that the urban pre- and in-service teachers in this 

study did not support characteristics of culturally relevant teachers to meet urban students' needs.  

 

Another research theme involved the exploration of how teachers‟ ability to understand their 

beliefs could also be a crucial factor when it comes to implementing reform-oriented curriculum. 

Ernest (1989) indicated that the required changes to implement the NCTM (2000) recommended 

adoption of a problem-solving approach to the teaching of mathematics depend to a large extent 

on institutional reform (changes in the overall mathematics curriculum), but they depend even 

more essentially on individual teachers changing their approaches to the teaching of 

mathematics. He added that curriculum changes depend fundamentally on the teacher's belief 

system, and in particular, on the teacher's conception of the nature of mathematics and mental 

models of teaching and learning mathematics. A switch, therefore, to a problem-solving 

approach cannot take place unless teachers' deeply held beliefs about mathematics content, 

mathematics teaching and learning change (Ernest). According to Ernest, the practice of teaching 

mathematics depends on a number of key elements; the following three are most notable: 

 

 the teacher's mental contents or schemas, particularly the system of beliefs 

concerning mathematics and its teaching and learning; 

 the social context of the teaching situation, particularly the constraints and 

opportunities it provides; and 

 the teacher's level of thought processes and reflection. 

 

These factors determine the autonomy of the mathematics teacher, and the outcome of teaching 

innovations (like the development of problem solving as a teaching goal), which depend on 

teacher autonomy for their successful implementation (Ernest, 1989). 

 

Other research studies have examined the information that teachers exchange about classroom 

teaching, and recognized the importance of collegiality in professional growth (Calderhead, 

1988; Hall & Loucks, 1982; Hoy & Woolfolk, 1989; Zahorik, 1987; Zeichner, Tabachnick, & 

Densmore, 1987). For example, Hall and Loucks used “contour research” as an analysis tool for 

assessing where teachers are in relation to an innovation, in terms of teachers‟ concerns about 

and use of the innovation. This model recognizes that teachers change in their feelings about an 

innovation and skills in using the innovation. Teachers were assessed on the range of past and 

present innovations using five probes (one for stages of concern about the innovation, another for 

levels of use of the innovation, and three related to increasing complexity), and interviewed with 

specific questions and follow-up probes. As our knowledge base increases and technological 

breakthroughs continue, Hall and Loucks indicated that the implementation process of 

innovations will become more important and more complex, and “in order for policy [an 

innovation or goal] to be implemented successfully, policy makers must become apprised 

through first-hand experiences of life in schools, they must have clearer images and directions of 

the operational forms of their policies [innovations or goals], concepts must be co-developed 

through dialogue with school people, and they must acknowledge the multivariate and systematic 

complexity of school live” (p. 158). 
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Another study sought to describe collegiality among classroom teachers. It included 52 teachers 

in 6 schools, who were interviewed regarding their perceptions of the amount and type of 

information they exchanged and with whom, and where the exchanges occurred. Among other 

findings, Zahorik (1987) indicated that teachers frequently discussed materials, discipline, 

activities and room organization; less frequently discussed evaluation, methods, objectives, 

reinforcing, lecturing, questioning and room organization; and spent about 40 minutes per day at 

various places in the school conversing with colleagues at their grade level, about classroom 

teaching. In general, teachers indicated that teaching behaviors are personal and private, 

idiosyncratic, intuitive, and that time and opportunity prevent their exchanges concerning 

established methods, yet they do not wish to alter their philosophy (Zahorik). These findings 

point to the need to help teachers become less private about their classroom practices as a way to 

increase collegiality, improve instruction, and make teaching more rewarding. 

 

 

 

Purpose of the Study 

 

The main purpose of the study was to analyze middle school mathematics pre-service teachers‟ 

development of teaching goals as presented by the TGI (Angelo & Cross, 1993), and as they 

moved through the Transition into Mathematic and Science Teaching (T-MAST) program during 

four consecutive semesters (summer 1, fall, spring, and summer 2). The research question for 

this study is the following: 

 

Are there any relevant changes in the participants‟ descriptions of their essential teaching 

goal choice for teaching middle school mathematics? 

 

 Previously, the TGI has been used exclusively in higher-education settings; however, using the 

TGI in a non-higher education setting – as is the case in this study involving middle school 

mathematics teachers – provides an expanded perspective into teachers‟ development of teaching 

goals and beliefs. The research findings provided by this approach add to the growing 

understanding of this area of research, and the possibility of improving teaching and students‟ 

learning in mathematics and other content areas. Furthermore, in this longitudinal study, this 

instrument was used with pre-service middle school mathematics teachers in an effort to analyze 

what they believed were the essential teaching goals when they enter the program, and if these 

goals changed during, and after completing a teacher certification program. 

 

 

 

Context 

 

The participants included six pre-service middle school mathematics teachers who were part of 

the T-MAST teacher certification and Master‟s degree program. They completed a mathematics 

methods graduate course during the first summer term of the program with the author of this 

article. This was a sample based on convenience, but the participants were considered to be a 

representative sample of the type of students usually enrolled in this program. Only descriptive 

statistics were used as data analysis because of the small sample size utilized in this study. 
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The participants also had a bachelor's or higher degree with at least eighteen (18) credit hours in 

mathematics content at the bachelor‟s degree level, completed three State Certification Tests 

(General Knowledge, Professional Education and Specialization Area), and provided a minimum 

GRE score of 1000 points (verbal and quantitative sections) with a 3.0 or higher GPA in the last 

60 hours of undergraduate coursework. They were switching careers, from the industry sector to 

education. All of them had a strong and successful background in mathematics content, but no 

background in education, mathematics education or teaching. 

 

 

Methods 

 

During the first semester, the participants took three courses: middle school mathematics 

methods (taught by the investigator), principles of instruction, and strategies for the second 

language learner. The second semester (fall semester) included a paid internship at one of the 

high-need, urban public schools in the Orlando metropolitan area, Florida, and two more courses: 

literacy strategies, and reform in mathematics and science curriculum. The participants found the 

job themselves, and were mentored by a school supervising teacher and a university coordinator. 

The internship was a full time job involving all the responsibilities of a regular teacher. The third 

semester (spring semester) included the second part of the internship at the same school, and two 

more courses: lifespan and human development, and seminar in mathematics and science 

education. The fourth and last semester (second summer semester) included three courses: 

measurement and evaluation, social factors in education, and mathematics and science education 

courses. The latter was a capstone course that provided students with the opportunity to present a 

professional portfolio completed during the fall and spring semesters. 

 

 

Instrument 

 

TGI is an instrument that has proven to be very useful at the higher education level (see 

Appendix, or Teaching Goals Inventory: Online version, n.d.). In 1990, nearly 2,824 faculty 

from two- and four-year colleges responded to a survey version of the TGI (Angelo & Cross, 

1993). Angelo and Cross reported that the coefficient alpha (or Cronbach‟s alpha) reliabilities for 

each of the clusters were very high (from 0.71 to 0.86).  

 

Although TGI was developed and validated for use with higher education faculty, the goals were 

considered very similar and suitable to the ones applicable to a middle school classroom. Similar 

to colleges and universities, middle school mathematics courses are compartmentalized. Middle 

school teachers teach a specific course or content for a grade level. For example, middle school 

teachers could teach intensive mathematics, pre-algebra, algebra, or general mathematics for 

sixth, seventh, eighth or ninth grade. Since course or grade level could affect participants‟ 

selections, they were asked to identify and focus on a specific course or grade level before they 

completed the inventory. The participants in this study used one of the following grade levels as 

their focus: three selected sixth grade, two selected eighth grade and one ninth grade. The 

specific mathematics for a specific grade level was interpreted as the subject matter focus. For 
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four years, the TGI was pilot tested, validated and refined for the following objectives (Angelo & 

Cross, 1993): 

 Provides a quick and easy way to begin uncovering deeper, implicit goals.   

 Invites faculty to rate their instructional goals for a single course, and contains 52 

goal statements, covering a wide range of learning outcomes, each to be rated on a 

five-point scale running from "not applicable" (1 point) to "essential” (5 points).  

I. Higher Order Thinking Skill:  Items 1-8 

II.  Basic Academic Success Skills:  Items 9-17 

III.  Discipline-Specific Knowledge and Skills:  Items 18-25 

IV.  Liberal Arts and Academic Values:  Items 26-35 

V.  Work and Career Preparation:  Items 36-43 

VI.  Personal Development:  Items 44-52 

 Includes a final question (#53) about the teacher‟s primary role:  In general, how do 

you see your primary role as a teacher? (Although more than one statement may 

apply, the students were asked to circle only one.) 

1. Teaching students facts and principles of the subject matter 

2. Providing a role model for students 

3. Helping students develop higher-order thinking skills 

4. Preparing students for jobs/careers 

5. Fostering student development and personal growth 

6. Helping students develop basic learning skills 

 

Procedures 

 

The TGI was administered four times:  pre- and posttest during summer 1, posttest at the end of 

spring, and posttest at the end of the program summer 2. The data were analyzed for consistency 

and changes from one administration to another. 

 

 

Results 

 

Table 1 presents the results related to the research question. These results were part of the 

students‟ answers to questions 1 and 2 of Part B of the TGI scoring form (see Appendix). It 

includes the results for the four administrations of the TGI by cluster (I to VI), and participant. It 

also includes the number of goals selected as essential, and answers to question 53. The percent 

were calculated by dividing number of goals selected as essential by the total number of goals 

included in a specific cluster. The average number of teaching goals selected for the different 

administrations of the inventory was 17 (out of 52 goals), and the range was 36 (from 7 to 43). 
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Table 1 

Percent of Goals Rated as Essential Within Each Cluster, Number of Essential Goals Selected, 

and Answers to Question 53 for Each Administration of the TGI 

Participant Administration 

Cluster Num. of 

Essential 

Goals 

Selected 

Answer 

to 

Question 

53 

I II III IV V VI 

1 

Pretest Sum 1 88%* 0% 0% 10% 38% 44%** 15 3 

Posttest Sum 1 100%* 100%* 60% 100%* 100%* 89%** 43 2 

Posttest Sp  88%** 100%* 100%* 40% 75% 100%* 43 5 

Posttest Sum 2 100%* 44% 0% 25% 63% 88%** 26 5 

2 

Pretest Sum 1 50%** 67%* 38% 0% 38% 33% 19 3 

Posttest Sum 1 38%* 11% 25%** 0% 25%** 22% 10 3 

Posttest Sp  38% 100%* 25% 10% 88%** 50% 26 3 

Posttest Sum 2 50% 56% 38% 50% 100%* 88%** 31 5 

3 

Pretest Sum 1 38% 11% 63%* 0% 50%** 44% 17 3 

Posttest Sum 1 88%** 11% 100%* 40% 25% 67% 28 5 

Posttest Sp  50%* 11% 0% 10% 13%** 50%* 11 5 

Posttest Sum 2 25% 22% 25% 50%** 75%* 75%* 21 5 

4 

Pretest Sum 1 50%** 11% 38% 20% 63%* 33% 18 5 

Posttest Sum 1 63%* 11%** 0% 0% 0% 11%** 7 5 

Posttest Sp  0% 44% 25% 0% 50%** 63%* 15 2 

Posttest Sum 2 38%* 33%** 0% 13% 38%* 25% 12 5 

5 

Pretest Sum 1 8% 11% 38%* 0% 25%** 11% 10 3 

Posttest Sum 1 88%* 11% 75%** 0% 0% 0% 14 3 

Posttest Sp  0% 11% 13% 0% 38%** 50%* 9 3 

Posttest Sum 2 50%* 0% 0% 0% 0% 38%** 7 3 

6 

Pretest Sum 1 38%* 11% 25%** 0% 0% 11% 7 3 

Posttest Sum 1 25%* 11% 13%** 0% 0% 0% 4 3 

Posttest Sp  38%* 11% 13% 20% 0% 25%** 9 3 

Posttest Sum 2 25%* 11%** 25%* 25%* 0% 0% 7 3 

Overall 

Average 
 49%* 30% 31% 17% 38% 42%** 17  

* Indicate top choice or choices and ** indicate second choice or choices. 

NOTE:  TGI Clusters:  I. Higher Order Thinking Skills, II. Basic Academic Success Skills, III. 

Discipline-specific Knowledge and Skills, IV. Liberal Arts and Academic Values, V. Work and Career 

Preparation, VI. Personal Development 

 

Table 2 presents another organization of the data involved in question 2 in the scoring form. 

Note that the students were not consistent in their selection of essential goals within each cluster 

for the pretest. At end, the results of the posttest for summer 2 were more consistent. These 

results indicate that cluster I was the preferred or one of the preferred ones for four participants. 

Participants 2 and 3 were less consistent than the others in their choices.  Participant 2 went from 
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Cluster II for pretest summer 1 to Cluster I for posttest summer 2 as their top choice. Participant 

3 selected Cluster III for the first two administrations, then selected Cluster I for the third 

administration, and finally selected Cluster V as top choice. Participant 6 was the most consistent 

from administration to another by always selecting Cluster I as a top choice or one of the top 

choices. 

 

Table 2 

Percent of goals rated as essential within each TGI cluster by participant and administration 

Participant 
Administration 

Pretest Summer 1 Posttest Summer 1 Posttest Spring Posttest Summer 2 

1 I (88%), VI (44%) I, II, IV, V (100%) II, II, VI (100%) I (100%), VI (88%) 

2 II (67%), I (50%) I (38%), II, V (25%) II (100%), V (88%) V (100%), VI (88%) 

3 III (63%), V (50%) III (100%), I (88%) I, VI (50%), V (13%) V, VI (75%), IV (50%) 

4 V (63%), I (50%) I (63%), VI (11%) VI (63%), V (50%) I, V (50%), II (33%) 

5 II (38%), V (25%) I (88%), III (75%) VI (50%), V (38%) I (50%), VI (38%) 

6 I (38%), III (25%) I (25%), III (13%) I (38%), VI (25%) I, III, IV (25%), II (1%) 

Note: Percent of goals with highest and second highest percents are given in parentheses. 

TGI Clusters:  I. Higher Order Thinking Skills, II. Basic Academic Success Skills, III. Discipline-specific 

Knowledge and Skills, IV. Liberal Arts and Academic Values, V. Work and Career Preparation, VI. 

Personal Development 

 

Answers to item 53 of the TGI (In general, how do you see your primary role as a teacher?) were 

also included in Table 1. The possible choices for this item and their relationship with TGI 

clusters were the following: 

 

1. Teaching students facts and principles of the subject matter was considered as related 

to TGI Cluster III Discipline-specific Knowledge and Skills. 

2. Providing a role model for students was considered as related to TGI Cluster IV 

Liberal Arts and Academic Values. 

3. Helping students develop higher-order thinking skills was considered as related to 

TGI Cluster I Higher Order Thinking Skills. 

4. Preparing students for jobs/careers was considered as related to TGI Cluster V Work 

and Career Preparation. 

5. Fostering student development and personal growth was considered as related to TGI 

Cluster VI Personal Development.  

6. Helping students develop basic learning skills was considered as related to TGI 

Cluster II Basic Academic Success Skills. 

 

For the pretest in summer 1, five participants saw themselves as helping students develop higher-

order thinking skills (alternative 3), and one participant was himself or herself as fostering 

student development and personal growth (alternative 5). By the posttest in summer 2, four of 

the six participants saw themselves as fostering student development and personal growth, and 
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the other two saw themselves as fostering student development and personal growth; the latter 

two participants selected the same alternative for all four administrations of the TGI. 

 

For all administration of TGI combined, participants saw themselves as helping students develop 

higher-order thinking skills 13 times (alternative 3), fostering student development and personal 

growth 7 times (alternative 5), providing a role model for students (alternative 2) two times, and 

teaching students facts and principles of the subject matter (alternative 1), preparing students for 

jobs/careers (alternative 4) and helping students develop basic learning skills (alternative 6) zero 

times. 

 

Using data from Table 1, Figure 1 shows the graphical representation of the relationship between 

participants‟ answers to item 53 by TGI administration. Five of the participants (all except 

participant 4) selected alternative 3 as their role as teachers (development and personal growth of 

students) for pretest summer 1. For some of the participants, this selection changed by the last 

administration of the TGI during posttest summer 2. Participants 5 and 6 selected alternative 3 as 

their primary role as a teacher from the beginning to the end. This selection was consistent with 

these participants‟ TGI clusters with highest percent of goals rated as essential for posttest in 

summer 2. The other four participants selected alternative 5 as their primary role as teachers for 

posttest in summer 2. Participants 1 and 2 stated with alternative 3 (higher-order thinking skills) 

as their choice for the pretest in summer 1, but switch to alternative 5 (development and personal 

development) by the posttest in summer 2. 

 

 
 

Figure 1: Participants‟ (horizontal axis) answers to question 53 of TGI (vertical axis by 

alternative 1, 2, 3, 4 or 5) by administration 

 

Table 3 presents the results for the cluster scores by TGI administration and participant. This is 

the average item rating found by dividing the sum of the ratings given to a goal in that cluster by 

the number of items in the cluster. The mean (m) item rating ranged from 5 to 2.1. These results 

are similar to the ones in Table 1 for percents within cluster, but analyzed from a different point 

of view.  
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Table 3 

Mean Item Rating of each TGI Cluster by Participant and Administration 

Participant Administration 
Mean Item Rating by Cluster 

I II III IV V VI 

1 

Pretest Sum 1 4.75* 3.22 3.13 3.2 3.75 4.11** 

Posttest Sum 1 5* 5* 5* 4.6 5* 4.89** 

Posttest Sp 4.88** 5.00* 5.00* 4.30 4.75 5.00* 

Posttest Sum 2 4.88* 4.33 3.63 3.60 4.63** 4.33 

2 

Pretest Sum 1 4.25** 4.67* 3.88 2.5 4 3.67 

Posttest Sum 1 4.13* 3.67 3.75 2.6 3.88** 3.56 

Posttest Sp 4.13 5.00* 3.50 3.00 4.88** 5.00* 

Posttest Sum 2 4.25 4.44** 4.00 4.30 5.00* 4.33 

3 

Pretest Sum 1 4.25 3.33 4.5* 3.3 4.25 4.33** 

Posttest Sum 1 4.88** 4.11 5* 4.4 4.25 4.67 

Posttest Sp 4.50** 4.00 3.13 2.70 3.00 5.00* 

Posttest Sum 2 4.88* 4.33 3.63 3.60 4.63** 4.33 

4 

Pretest Sum 1 4.25** 3.56 3.63 3.2 4.38* 4.11 

Posttest Sum 1 4.5* 3.33 3.38 2.5 3.75** 3.33 

Posttest Sp  3.50 4.11 3.60 3.10 4.25** 5.00* 

Posttest Sum 2 4.38** 4.56* 3.75 3.50 4.25 3.78 

5 

Pretest Sum 1 4.25* 3.22 3.88** 2.6 3.5 3.22 

Posttest Sum 1 4.88* 3.67 4.38** 2.3 3.25 2.56 

Posttest Sp  2.88 3.22 3.38 2.40 4.00** 4.25* 

Posttest Sum 2 4.38* 2.44 3.25 2.10 3.75 4.22** 

6 

Pretest Sum 1 4* 3.11 3.88** 2.6 3.75 3.44 

Posttest Sum 1 3.75* 2.33 3.38** 2.3 3 2.67 

Posttest Sp  3.75 3.44 4.00** 3.80 4.00** 4.13* 

Posttest Sum 2 3.75* 2.44 3.63** 3.30 3.13 2.89 

Overall Average  4.29* 3.77 3.84 3.16 4.04** 4.03** 

*  Indicate top choice or choices and ** indicate second choice or choices.  

NOTE: TGI Clusters: I. Higher Order Thinking Skills, II. Basic Academic Success Skills, III. 

Discipline-specific Knowledge and Skills, IV. Liberal Arts and Academic Values, V. Work and Career 

Preparation, VI. Personal Dev.  

Mean Item Rating by Cluster: Sum of the cluster scores (column E of item 3 in Part B of the scoring 

form in the Appendix) divided by six (the number of participants). 
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In general, there were variations among participants‟ selection of goals. Based on the data 

presented in Table 3, participants had the following sequence of highest mean item rating for 

TGI Clusters from pretest summer 1 to posttest summer 2:  

 

Participant 1: I   I, II, III and V tied   II, III and VI tied  I 

Participant 2: II   I     II and VI tied   V 

Participant 3:  III   III     VI     I 

Participant 4:  V   I     VI     II 

Participant 5:  I   I     VI     I 

Participant 6:  I   I     VI     I 

 

Participant 1 consistently had high mean item ratings for most of the goals throughout the TGI 

administrations for the posttests for summer 1, and spring. For this participant, everything 

seemed to be very important during that time. This participant started with Cluster I as the 

highest one for pretest for summer 1, and ended back with the same cluster for the posttest for 

summer 2. Participant 2 started with Cluster II and ended with Cluster V at the end, which seems 

to be a big switch. Participant 3 went from Cluster III to Cluster I and Participant 4 went from 

Cluster V to Cluster II. Participants 5 and 6 had the same sequence from beginning to end. All 

participants had Cluster VI (Personal Development) as the top one or as one of the top ones 

during the posttest for spring. This changed by the last TGI administration in summer 2 where 

Participants 1, 3, 5 and 6 selected Cluster I as their top choice. 

 

 

Discussion 

 

In terms of the research question regarding any relevant changes in the participants‟ descriptions 

of their essential teaching goal choice for teaching middle school mathematics, it was interesting 

to notice that participants presented several changes from their initial preferred goal cluster after 

four semesters of training (see Tables 1, 2 and 3). This seems to indicate that their beliefs, as 

reflected in their selection of teaching goals within the TGI, were not steady. As indicated 

before, it is expected that these teaching goals be developed gradually as students go through a 

rigorous professional development program; however, this development needs guidance and 

follow up during and after students complete the program. Some participants stayed close or 

went back to where they started (Participants 1, 5 and 6). As indicated by Zahorik (1987), many 

teachers have their own way of teaching, have established their methods and do not wish to alter 

them. 

 

Another interesting finding was related to the results of the posttest for summer 2, which 

indicated that Cluster I was the preferred or one of the preferred ones by four participants. This 

choice is aligned with the emphasis placed in the T-MAST program on problem solving, the 

strong mathematics content background of the participants, the NCTM (2000) recommendations 

for problem solving in the mathematics curriculum and Angelo and Cross (1993) finding that 

faculty from all disciplines agreed that developing higher-order thinking skills was among their 

most "essential" teaching goals. 

 

This study has implications for future pre-service training research in terms of analyzing why 
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participants select specific teaching goals, and the effects of different types of pre-service 

training on their selection of teaching goals.  It will also be important to clarify which teaching 

goals are preferable and even necessary in a given school environment, like high need and/or 

urban schools, and how teachers with a given set of goal choices perform in these different 

school environments.  However, we need to take in consideration that the participants‟ choices 

reflect their background and actual nature of the instruction they provided to students–in the 

present study we were dealing with a middle school mathematics context. People with an 

extensive professional and mathematical background, like the participants in this study, tend to 

value higher order thinking skills and feel very comfortable using this type of thinking. 

Researchers have found that teachers‟ beliefs usually reflect the actual nature of the instruction 

they provide to students.  This does not eliminate the possibility that teachers‟ beliefs could vary 

when teaching different academic contents (Rosaen, Roth, & Lanier, 1988; Stodolsky, 1988; 

Wood, Cobb, & Yackel, 1990). Also, teachers‟ beliefs might be impacted by the inherent 

perspectives and emphases provided by a given instructional area, or by the types of instructional 

materials that happen to be available in a given instructional environment (Wood, Cobb, & 

Yackel). 

 

An interesting finding relates to the one regarding all participants selecting Cluster VI (Personal 

Development) as the top one or as one of the top ones during the posttest in spring. This might be 

because the participants were involved with the realities of their on-the-job internship, which 

requires a full-time effort, and day-to-day work with students‟ needs. This finding seems to be 

relevant to what Haberman (1995) indicates about work in high-need urban schools, and the need 

to work closely with students‟ personal needs to be successful. 

 

Item 53 of the TGI was used to support the findings related to the research question. This item 

provided some supporting information regarding how participants saw their primary role as a 

middle school mathematics teacher. The students believe that their primary role as teachers is to 

foster student development and personal growth, even when TGI Cluster I (Higher order thinking 

skills) was the preferred or one of the preferred ones. It is worth noticing that two students went 

from seeing helping students develop higher-order thinking skills (alternative 3) as their primary 

role to fostering student development and personal growth (alternative 5) as their primary role. 

This might be because the pre-service teachers were working at high need urban public schools 

where students have a need for fostering their development and personal growth (Haberman, 

1995). Alternative 2 (providing a role model for students) had a low overall selection score for 

all four administrations of the TGI. This is especially important because these teachers were 

placed in high need urban middle schools and their students might be in need of strong models to 

help them develop proper attitudes and expectations (Haberman).  

 

 

Conclusion 

 

After a four-semester training program, the variations in goal choices of these study participants 

is important, given the research findings in this area. As indicated before, teachers‟ beliefs have 

been found to be congruent with their curriculum practices. This implies that what the teachers 

do in the classroom is going to be greatly defined and impacted by what their goals are and what 

they consider important. Another related observation is that the participants‟ goal preferences 
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from beginning to end of the four semester training program were generally affected by their 

learning experiences, and on-the-field professional experiences. Their selection of essential goals 

might be very dependent on what is going on or what their priorities are at a given time. 

Teachers appear to obtain most of their ideas from actual practice, initially their own practice and 

later from the practice of colleagues (Zahorik, 1987). Research findings indicate that this strong 

empirical bias is found even at the pre-service stage, when students seem to be more inclined to 

follow the lead of cooperating teachers than college supervisors or university courses 

(Calderhead, 1988; Hoy & Woolfolk, 1989; Zeichner, Tabachnick, & Densmore, 1987). 

 

However, for some of participants, changes were not as noticeable. As Hall and Loucks (1982) 

indicated teachers‟ beliefs very seldom change easily.  Policy and innovation developers need to 

“do more to anticipate ramifications, requirements for support, and complexities of 

implementing their solutions” (p. 158). Furthermore, as indicated by Ernest (1989), a switch to 

innovative approaches, such as a problem solving approach, cannot take place unless teachers' 

deeply held beliefs about mathematics and mathematics teaching and learning change. Another 

related and relevant research finding is that after entering service, teachers continue to solve 

instructional problems largely by relying on their own beliefs and experiences (Ashton, & 

Webb, 1986; Hoy, 1969; Rosenholtz, 1989; Smylie, 1989). Moreover, even when teachers 

accept information from outside sources (like colleagues or university or in-service courses), 

they filter the information through their own personal belief system, translating and absorbing it 

into their unique pedagogical views (Berliner 1987; Carter, & Doyle, 1989). 

 

This study raises several important questions including: How do we decide what goals are 

important and appropriate for an instructional situation? Will these goals depend on the 

instructional environments, and, if they do depend on them, how do we match teachers‟ 

preferred goals with appropriate learning environments. Also, to promote change among pre-

service teachers, training programs must help students make their implicit beliefs explicit, 

confront students with the inadequate or inconsistency of those beliefs, and give them extended 

opportunities to integrate, collaborate with others, and differentiate the old and the new 

knowledge, eliminating weak misconceptions and providing stability (Posner, Strike, Hewson, 

& Gertzog, 1982). The next step would help pre-service teachers make their beliefs a reality in 

their classrooms. Pre-service teachers need many opportunities to make this process a certainty 

in their professional lives. The TGI and self-reflection could be used to expose, explore and 

confront pre-service and in-service teachers‟ well-developed or evolving teacher beliefs. This 

process should be done periodically to assess and reassess their development and in some cases 

the need to change.  

 

It is necessary to create pre- and in-service programs that help participants to analyze their 

teaching goals and develop internal belief system. Teachers, who develop and collaborate with 

others during the development of an internal belief system, would be more likely to implement, 

continue to develop and sustain teaching goals that focus on learner thinking after an initial 

adjustment of their beliefs (Cady, Meier, & Lubinski, 2006). These considerations become more 

important when we take into account previous research findings involving urban schools. As 

indicated before, Haberman (1995) has found that this mismatch of beliefs and students‟ 

characteristics are especially problematic in high need urban schools, which is the population 

that most students in this program end up serving. 
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Appendix 
 

Teaching Goals Inventory (TGI):  Self-Assessment of Instructional Goals: 
 

Name:  _______________________________________  Date:  _________________________________________ 

Years of Experience:  _________________   Gender:  _____ School:  _______________________ 

Highest Level of Education:  ___ BA,  ___ BS,   ___ MA,  ___ MED  Area:  ________________________________________ 
 

PART A: The following self-assessment of instructional goals has been reproduced w/ permission from Angelo & Cross (1993). 

Purpose: The Teaching Goals Inventory (TGI) is a self-assessment of instructional goals.  Its purpose is threefold: 

(1) to help teachers become more aware of what they want to accomplish in individual grades or courses;  

(2) to help teachers locate Classroom Assessment Techniques they can adapt and use to assess how well they are achieving their 

teaching and learning goals; and 

(3) to provide a starting point for discussions of teaching and learning goals among colleagues. 
 

Directions: Please select ONE grade or course you are currently teaching or would like to teach in the future. Respond to each 

item on the inventory to that particular grade or course. (Your responses might be quite different if you were asked about your 

overall teaching and learning goals, for example, or the appropriate instructional goals for your discipline) 
 

Please print the subject and title of the specific grade level or course you are focusing on:  ______________________________ 
 

Please rate the importance of each of the fifty-two goals listed below to the specific course you have selected. Assess each goal‟s 

importance to what you deliberately aim to have your students accomplish, rather than the goal‟s general worthiness or overall 

importance to your institution‟s mission. There are no “right” or “wrong” answers; only personally more or less accurate ones. 
 

For each goal, circle only one response on the 1-to-5 rating scale. You may want to read quickly through all fifty-two goals 

before rating their relative importance. 

In relation to the course or grade you are focusing on, indicate whether each goal you rate is: 

(5) Essential a goal you always/nearly always try to achieve, (4) Very important a goal you often try to achieve 

(3) Important a goal you sometimes try to achieve; (2) Unimportant a goal you rarely try to achieve 

(1) Not applicable a goal you never try to achieve 

Rate the importance of each goal to what you aim to have students accomplish in your grade or course. 

Cluster I:  Higher-Order Thinking Skills:  Items 1 – 8 

1. 
Develop ability to apply principles and generalizations already learned to new 
problems and situations 

5 4 3 2 1 

2. Develop analytical skills 5 4 3 2 1 

3. Develop problem-solving skills 5 4 3 2 1 

4. Develop ability to draw reasonable inferences from observations 5 4 3 2 1 

5. Develop ability to synthesize and integrate information and ideas 5 4 3 2 1 

6. Develop ability to think holistically: to see the whole as well as the parts 5 4 3 2 1 

7. Develop ability to think creatively 5 4 3 2 1 

8. Develop ability to distinguish between fact and opinion 5 4 3 2 1 

Cluster II:  Basic Academic Success Skills:  Items 9 – 17 

9. Improve skill at paying attention 5 4 3 2 1 

10. Develop ability to concentrate 5 4 3 2 1 

11. Improve memory skills 5 4 3 2 1 

12. Improve listening skills 5 4 3 2 1 

13. Improve speaking skills 5 4 3 2 1 

14. Improve reading skills 5 4 3 2 1 

15. Improve writing skills 5 4 3 2 1 

16. Develop appropriate study skills, strategies, and habits 5 4 3 2 1 

17. Improve mathematical skills 5 4 3 2 1 

Cluster III: Discipline-Specific Knowledge and Skills:  Item 18 – 25 

18. Learn terms and facts of this subject 5 4 3 2 1 

19. Learn concepts and theories of this subject 5 4 3 2 1 

20. Develop skill in using materials, tools, &/or technology central to this subject 5 4 3 2 1 

21. Learn to understand perspectives and values of this subject 5 4 3 2 1 

22. Prepare for transfer or graduate study 5 4 3 2 1 

23. Learn techniques and methods used to gain new knowledge in this subject 5 4 3 2 1 
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24. Learn to evaluate methods and materials in this subject 5 4 3 2 1 

25. Learn to appreciate important contributions to this subject 5 4 3 2 1 

Cluster IV:  Liberal Arts and Academic Values:  Items 26 – 35 

 26. Develop an appreciation of the liberal arts and science 5 4 3 2 1 

 27. Develop an openness to new ideas 5 4 3 2 1 

 28. Develop an informed concern about contemporary social issues 5 4 3 2 1 

 29. Develop a commitment to exercise the rights & responsibilities of citizenship 5 4 3 2 1 

 30. Develop a lifelong love of learning 5 4 3 2 1 

 31. Develop aesthetic appreciations 5 4 3 2 1 

 32. Develop an informed historical perspective 5 4 3 2 1 

 33. Develop an informed understanding of the role of science and technology 5 4 3 2 1 

 34. Develop an informed appreciation of other cultures 5 4 3 2 1 

 35. Develop capacity to make informed ethical choices 5 4 3 2 1 

Cluster V:  Work and Career Preparation:  Items 36 – 43 

36. Develop ability to work productively with others 5 4 3 2 1 

37. Develop management skills 5 4 3 2 1 

38. Develop leadership skills 5 4 3 2 1 

39. Develop a commitment to accurate work 5 4 3 2 1 

40. Improve ability to follow directions, instructions, and plans 5 4 3 2 1 

41. Improve ability to organize and use time effectively 5 4 3 2 1 

42. Develop a commitment to personal achievement 5 4 3 2 1 

43. Develop ability to perform skillfully 5 4 3 2 1 

Cluster VI:  Personal Development:  Items 44 – 52 

44. Cultivate a sense of responsibility for one' own behavior 5 4 3 2 1 

45. Improve self-esteem/self-confidence 5 4 3 2 1 

46. Develop a commitment to one's own values 5 4 3 2 1 

47. Develop respect for others 5 4 3 2 1 

48. Cultivate emotional health and well-being 5 4 3 2 1 

49. Cultivate physical health and well being 5 4 3 2 1 

50. Cultivate an active commitment to honesty 5 4 3 2 1 

51. Develop capacity to think for one's self 5 4 3 2 1 

52. Develop capacity to make wise decisions 5 4 3 2 1 

General Question: Item 53 

 53. In general, how do you see your primary role as a teacher? 
(Although more than one statement may apply, please circle only one.) 
  1. Teaching students facts and principles of the subject matter 
  2. Providing a role model for students 
  3. Helping students develop higher-order thinking skills 
  4. Preparing students for jobs/careers 
  5. Fostering student development and personal growth 
  6. Helping students develop basic learning skills 

Angelo, T. A., and Cross, K. P. (1993). Classroom assessment techniques: A handbook for college teachers, 2nd edition, San 
Francisco: Jossey-Boss. 
 

PART B: Teaching Goals Inventory:  Self-Scoring Worksheet: Angelo & Cross (1993) 

1. In all, how many of the fifty-two goals did you rate as essential? __________ 
2. How many "essential" goals did you have in each of the six clusters listed below? (Information used for Table 1.) 

 
Cluster Number and Name 

Goals 
Included 
in Cluster 

Total Number of 
"Essential" Goals in Each 

Cluster 

Clusters Ranked-from 
1st to 6th - by Number 

of "Essential" Goals 

I Higher-Order Thinking Skills 1-8   

II Basic Academic Success Skills 9-17   

III Discipline-Specific Knowledge & Skills 18-25   

IV Liberal Arts and Academic Values 26-35   

V Work and Career Preparation 36-43   

VI Personal Development 44-52   
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3. Compute your cluster scores (average item ratings by cluster) using the following worksheet. (Information used 

for Table 2.) 

 A B C D E 

 
Cluster Number and Name 

Goals 
Included 

Sum of Ratings 
Given to Goals in 

That Cluster 

Divide C by 
This Number 

Your 
Cluster 
Scores 

I Higher-Order Thinking Skills 1-8  8  

II Basic Academic Success Skills 9-17  9  

III Discipline-Specific Knowledge & Skills 18-25  8  

IV Liberal Arts and Academic Values 26-35  10  

V Work and Career Preparation 36-43  8  

VI Personal Development 44-52  9  
 

 


